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HOW TO SELECT THE BEST 
TV ANTENNA FOR YOOR NEEDS 
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abor saving 
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RE EXCLUSIVE! 
Picture Phone adapter 
you can build sends 
video pictures 
ever your telephone 
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For nuts and screws in all the sizes 
you use -and in all the patterns you're 
ever likely to meet (including the new 
Torx " design that's becoming so 
widespread). 

Choose from inches or metric, 
straight-on heads or ballpoints, regular 
or tee, fixed or ratchetfing handles. 

Buy individually, in packaged sets, 
or in comprehensive cased kits. 

If you need to drive a nut or screw, 
trust Xcelite. 
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O Box 758 Apex NC 27502 USA Te! (919) 362-7510 Telex 57949^ 
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Torx® is the trademark of Camcar Division of Textron Incorporated. 
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TEK 



2200 SERIES 

DUAL TRACE OSCILLOSCOPES 



THE PERFORMANCE/ 
PRICE STANDARD 




Introducing a direct line 

to a 60 MHz Tektronix scope 

built for your bench! 



From the world's most 
respected name in oscil- 
loscopes: a new scope, 
plus a new direct order 
number, that finally 
makes it practical to put 
Tektronix quality on your 
bench ... at work or home. 

Among professional en- 
gineers and technicians 
there is no substitute for the 
performance and reliability 
of Tektronix oscilloscopes. 

Now, for the first time. 
Tektronix is offering an ad- 
vanced scope at an un- 
precedented low price — 
and has a direct order line 
that lets you get your order 
processed today! 

The scope: the 2213. 
Its radical new design 
brings you Tektronix 
quality for well below 
what you would pay for 



lesser-name scopes. 

The 221 3's practical de- 
sign includes 65% fewer 
mechanical parts, fewer 
circuit boards, electrical 
connectors and cabling. 
Result: a lower price for you 
plus far greater reliability. 

Yet performance is pure 
Tektronix: there "s 60 MHz 
bandwidth for digital and 
high-speed analog circuits. 
The sensitivity for low signal 
measurements. The sweep 
speeds for fast logic families. 
A complete trigger system 
for digital, analog or video 
waveforms. And new high- 
performance Tektronix 
probes are included! 

2213 PERFORMANCE 
DATA 

Bandwidth: Two channels, 
dc— 60MHzfrom10V/div 
to 20 mV/div. (50 MHz from 



2mV/divto10mV/div). 
Sweep speeds: Sweeps 
from 0.5 s to 50 ns (to 5 
ns/div with X10 mag). 

Sensitivity: Scale factors 
from 100 V/div (10X probe) 

to 2 mV/div(1X probe}. Ac- 
curate to ± 3%. Ac or dc 
coupling. 

Delayed sweep meas- 
urements: Standard 
sweep, intensified after 
delay, and delayed. 
(Need dual time-base 
performance and timing 
accuracy to ± 1,5%? Ask 
about our 2215 priced at 
$1400.) 

Complete trigger system: 
Modes include TV field, 
normal, vertical mode, and 
automatic; internal, exter- 
nal, and line sources; vari- 
able holdoff. 
Probes: High perform- 



ance, positive attachment, 
10-1 4 pF and 60 MHz at the 
probe tip. 

The price: Just $1 100 
complete*. Order direct 
from Tektronix National 
Marketing Center. Phones 
are staffed by technical 
people to answer your 
questions about the 2213. 
Your direct order includes a 
15-day return policy and full 
Tektronix warranty. 

Now it's easier than 
ever to get your hands on 
a Tek scope! 

ORDER TOLL-FREE 

800-547-1845 

AskforDept. A0128 

(In Oregon, Alaska and 
Hawaii: 1-503-627-5402 
collect.) Lines are open 
from 8 am EST to 5 pm PST. 



"Price F.O.B.. Beaverton. OR. 



Tektronix 
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Why use their flexible discs: 

BASF, Control Data, Dysan, IBM, Kybe, Maxell, 
Nashua, Scotch, Syncom, Verbatim or Wabash 

when you could be using 

MEMOREX 

high quality error free discs? 
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Product Description 

8" SSSD IBM Compatible (128 B/S, 26 Sectors) 
8" SSSD Shugart Compatible, 32 Hard Sector 
8" SSSD CPT 8000 Compatible, Soft Sector 
8" SSDD IBM Compatible (128 B/S, 26 Sectors) 
8" DSDD Soft Sector (Unformatted) 
8" DSDD Soft Sector (128 B/S, 26 Sectors) 
8" DSDD Soft Sector (256 B/S, 26 Sectors) 
8" DSDD Soft Sector (512 B/S, 15 Sectors) 
8" DSDD Soft Sector (1024 B/S, 8 Sectors) 
5 1 /4" SSDD Soft Sector w/Hub Ring 
5 1 /4" SSDD 10 Hard Sector w/Hub Ring 
5%" SSDD 16 Hard Sector w/Hub Ring 
5Vi" DSDD Soft Sector w/Hub Ring 
514" DSDD 10 Hard Sector w/Hub Ring 
5 1 />" DSDD 16 Hard Sector w/Hub Ring 
5 1 A" SSDD Soft Sector w/Hub Ring (96 TPI) 
5 1 /*" DSDD Soft Sector w/Hub Ring (96 TPI) 

SSSD = Single Sided Single Density; SSDD - Single Sided Double Density 
DSDD = Double Sided Double Density; TPI = Tracks per inch 

Memorex Flexible Discs.. .The Ultimate in Memory Excellence 



Free Memorex Mini-Disc Offer- Save 10% 
Every carton of 1 Memorex 5V* inch mini-discs sold by 
Communications Ele-ctronics, now has a coupon good 
for a free Memorex mini-disc. For every case of 100 
M em o rex m in l-dises you buy from CE, you" 1 1 g trM free 
mini-discs directly from Memorex. There is no limit to 
Ihe number of discs you can purchase on this special 
offer. This offer is good only In the U.S.A. and ends on 
December31, 19B2. 

Quality 

Memorex means quality products that you can depend 
on. Quality control at Memorex means starting with the 
best materials available and continual surveillance 
throughout the entire manufacturing process. The ben- 
efit of Memorex's years of experience In magnetic 
media production, resulting, for instance, in proprietary 
coating formulations. The most sophisticated testing 
procedures you'll find anywhere In the business. 
100 Percent Error Free 

Each and every Memorex Flexible Disc is certified to be 
1 00 perce nt e rror free. Eg eft trac k of e&crt f lexi ble d Isc 
is tested. Individually, Co Memorex's stringent standards 
of excellence. They test Signal amplitude, resolution, 
low-pass modulation, overwrite, missing pulse error 
and extra pulse error. Rigid quality audits are buitt into 
every step of the manufacturing process and stringent 
testing result in a standard of excellence that assures 
you, our customer, of a quality product designed for 
increased reliability and consistent top performance. 

Customer-Oriented Packaging 

The desk-top box containing ten discs is convenient for 

filing and storage. Both box labels and jacket labels 
provide full information on compatibility, density, sec 
toring, and record length. Envelopes with multi-lan- 
guage care and handling instructions and and color- 
coded removable labels are included. A write- protect 
feature is available to provide data security, 

Fu 1 1 ne Yea r Wa r ra nty — You r Assure n ce of Q ill I Ity 
Memorex Flexible Discs will be replaced free of charge 
by Memorex if theyare found to be defective in materials 
or workmanship within one year of the date of purchase. 
Other than replacement, Memorex will not be respon- 
sible for any damages or losses (including consequential 
damages) caused by the use of Memorex Flexible 
Discs. 



Part* 


CE quant. 
1 0O price 
per disc {$) 


3062 


2.09 


3015 


2.09 


3045 


2.99 


3090 


2.74 


3102 


3.34 


3115 


3.34 


3103 


3.34 


3114 


3.34 


3104 


3.34 


3481 


2.34 


3483 


2.34 


3485 


2.34 


3491 


3.09 


3493 


3.09 


3495 


3.09 


3504 


2.99 


3501 


3.99 



Quantity Discounts Available 

Memorex Flexible Discs are packed 10 discs lo a carton 
and 1 cartons to a case. Please order only in Increments 
of 1 00 units ■ or quantity 1 00 pricing. Wesre also willing to 
accommodate your smaller orders. Quantllies less than 
1 00 units a re aval lable in in ere m en I s of 1 u n its at a 1 0% 
surcharge. Quantity discounts are also available. Order 
500 or more discs at the same time and deduct 1%; 1,000 
or more saves you 2%; 2 , 000 or more saves you 3%; S .000 
or more saves you 4%; 1 0,000 or more saves you 5%; 
25,000 or more saves you 6%; 50,000 or more saves you 
7% and 1 00,000 or more discs earns you an 8% discount 
off our super low quantity 100 price. Almost all Memorex 
Flexible Discs are Immediately available Irom CE- Our 
warehouse facilities are equipped to help us get ycu the 
quality product you need, when you need it. If you need 
further assistance lo find the I lexi ble disc thafs right tor 
you, call the Memorex compatibility hotline. Dial toll-tree 
BOQ-53H-B08O and ask lor the fhxibfe disc hoffirre extension 
0397. In California dial 800-S72-3S25 extension 0997, 
Outside Ihe U.S.A. dial 408-9S7-0997. 

Buy with Confidence 

To get the fastest delivery from CE of your Memorex 
Flexible Discs, send or phone your order directly to our 
Computer Products Division. Be sure to calculate your 
price using the CE prices in this ad. Michigan residents 
please add A% sales tax. Written purchase orders are 
accepted from approved government agencies and most 
welt rated firms at a 30% surcharge for net 30 billing. All 
sales are subject to availability, acceptance and verification. 
All sales are final. Prices, terms and specifications are 
subject to change without notice. Out of stock Items will be 
placed on backorder automatically unless CE is instructed 
differently. Minimum prepaid order $50.00. Minimum 
purchase order $200.00- International orders are Invited 
witha$20,00 surcharge for special handling in addition to 
shipping charges. All shipments are F.O-B. Ann Arbor, 
Michigan. No COD's please. Non-certified and foreign 
checks require bank clearance. 

Mail orders to: Communications Electronics, Box 1002, 
Ann Arbor, Michigan 48106 U.SA Add $0.00 per case or 
partial-case of 1 00 Scinch discs or SG.00 per case or partial 
case of 1 00 5V*-inch m I nl-dl sc-s for U- P.S. ground shipping and 
handling in the continental U.S. A If you have a MasterCard or 
Visa card, you may call anytime and place a credit card order. 
Order tolHrea in me U.S. Dial 000-521-4414. if you are 
outside the U.S. Or in Michigan, dial 31 3-994-4444. Order your 
high quality, error free Memorex discs today. 
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Free disc offer 
Save 10% 
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Order Toll-Free! 
(800) 521 -441 4 

In Michigan (313) 9S4-M44 




For Data Reliability— Memorex Flexible Discs 
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COMMUNICATIONS 
ELECTRONICS" 
Computer Products Division 

854 Phoenix D Box 1002 O Ann Arbor, Michigan 46 106 U.S. A. 
Call TOLL-FREE (BOO) 521 -4414 or outiida U.S.A. {313} S»44444 




Electronics 

Electronics publishers since 1908 



THE MAGAZINE FOR NEW 
IDEAS IN ELECTRONICS 



August 1982 Vol. 53 No. 8 



SPECIAL FEATURE 43 PICTURE PHONE 

Add th e d i ni ens ion of srpht to you r telepho ne co nve rsati ons w ith th i s 
device. Josef Bernard 



BUILD THIS 65 ENERGY MISER 

Bring down the high cosl of heating. Roland Gibson 



TECHNOLOGY 



4 VIDEO ELECTRONICS 

Tomorrow's news and technology in this quickly changing industry. 
David Lac lienor uch 

16 SATELLITEiTELETEXT NEWS 

The latest happenings in communications technology. 
Gary H. Arlen 

53 HOW TO DESIGN ANALOG CIRCUITS 

An introduction to bipolar and FET transistors, and how they are 
used. Mannie Horowitz. 

57 SOFT TOOLS 

These chemicals are useful in any workshop. Kirk Vista in 



ON THE COVER 

Up to now, about the only way you 
could add video to your telephone 
conversation was to go to one of a 
very few specially equipped Bell 
System centers. Even then, you 
could oniy talk with someone in an- 
other similarly equipped center — 
not a particularly convenient setup. 
Build a Picture Phone, and you can 
exchange pictures with anyone, 
anytime, anywhere, as long as both 
of you have one, and a telephone. 
The story starts on page 43. 




CIRCUITS AND 36 NEW IDEA 
COMPONENTS A model-rocket launcher. 



66 HOBBY CORNER 

A reader survey and some odds and ends. 
Earl "Doc" Savage, K4SDS 



VIDEO 49 HOW TO SELECT THE BEST TV ANTENNA 

Consider these factors for the best possible reception 
Gary J. Arnold 

75 SERVICE CLINIC 
Antenna rotators. Jack Darr 

76 SERVICE QUESTIONS 

R-E's Service Editor solves technician's problems. Jack Darr 



AUDIO 61 FROM STYLUS TO PHONO INPUT 

All about modem phono cartridges. Len Fefdman 



RADIO 72 COMMUNICATIONS CORNER 

Maximizing antenna gain. Herb Friedman 



EQUIPMENT 28 Tektronix Model 2213 Oscilloscope. 

REPORTS 28 Fox Marketing BMP10/6D Scanning Receiver 
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What's News 



GOOD VHF and UHF TELEVISION RECEPTION 
depends on many factors. Choosing the best 
system or configuration for your particular 
situation can be difficult, but for informal ion that 
will make the task easier, turn to page 49, 
3 
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TRACKING FORCE-GRAMS 
THE SOUND QUALITY of even the best stereo 
systems can only be as good as the signal that Is 
input from the phone cartrlge. Find out more 
about phono cartridges, and whether you are 
getting the most out of yours. The story begins 
on page 61 , 

For those of our readers who have been await- 
ing the second part of our article on the stereo 
image expander, we promise that it will run in 
next month's issue. 

Radio-Electronics, (ISSN 0033-7&62) Published monthly 
by Gernsback Publications, Inc., 200 Park Avenue South. 
New York, NY 10003. Second-Class Postage Paid at new 
York, N.Y. and additional mailing offices. One-year subscrip- 
tion rale: U.S.A. and U.S. possessions. $13.00, Canada. 
SI 6.00. Other countries. $20.50 (cash orders only, payable 
In U.S.A. currency.) Single copies $1 .25. P 19B2 by Gem- 
sbach Publications, inc. All Rights reserved. Printed in 
U.S.A. 

Subscription Service; Mall all subscription orders, 
changes, correspondence and Postmaster Notices ol un- 
delivered copies (Form 3579) to Radio-Electronics Sub- 
scription Service. Box 2520. Boulder, CO 80322. 

A stamped self-addressed envelope must accompany all 

submitted manuscripts and'or artwork orphoiographs if their ^ 

return is desired should they be rejected. We disclaim any q 

responsibility lor the loss or damage ol manuscripts and or q 

artwork or photographs w h ile in ou r possession or otherwise . c 

^^^^^^_^^^^_^^^^^^^^^^^_ CO 



As a service to reader, Radio-Electronics publishes available plans or Information relating to newsworthy products, techniques and scientific and technological developments, _k 
Because of possible variances In the quality and condition of materials and workmanship used by readers, Radlo-Electronlcs disclaims any responsibility for the safe and proper <o 
functioning of reader-built projects based upon or from plans or information published in this magazine. ?? 
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DAVID LACHENBRUCH 
CONTRIBUTING EDITOR 





ZENITH GOES 
COMPO 



The first American TV manufacturer to offer a true video-component system is Zenith, and its 
entry into the field is significant in several ways. First, as one of the top two TV brands in the 
United States, Zenith carries more influence with middle America than any other brand except 
perhaps RCA, Its entry into the field takes component TV out of the "esoteric" category and 
brings it to the mainstream. Second, Zenith is bringing video components out of the 
stratospheric price area pioneered by Sony's Profeel. 

The third significant aspect of Zenith's entry is that it is the first component brand, as of 
presstime, which doesn't require the TV tuner to do double duty as a switcher, The heart of 
Zenith's system is the "source selector," a versatile switching and routing system. It allows 
connection of up to six different audio/video program sources to the color monitor or VCR. 
Each of six sets of input jacks may be switched either to RF or baseband video. To ease the 
tangle of wires around the AC outlet, the back of the selector contains two switched and six 
unswitched AC sockets. The other components are a 1 9-inch video monitor with audio 
amplifier and speaker built in, and with video/audio and RGB (Red-Green-Slue) inputs, a 
remote-control digital TV tuner, plus a stereo amplifier and speaker system. (See left-hand 
photo.) Zenith has priced all the components separately— the monitor at $470, the source 
selector $1 70, TV tuner $280. Each piece has its own uses — for example, the monitor, added 
to a videocassette recorder (using its tuner) yields a high-quality TV set. The source selector 
is expected to have broad appeal as a building block with other video equipment. 



NEW LV LaserVision videodisc players got their first model change at midyear. Magnavox introduced 
_ a sleek new player, which will also be sold under the Sylvania brand name. {See right-hand 
rLAYCnb photo.) The new model is built for North American Philips by Pioneer of Japan, which will field 
two redesigned models here under the Pioneer brand name. Functionally, the new players 
are similar to the earlier Pioneer model and have wireless remote-control units which can 
access discs by frame number (or time) and by chapter. Added to the system is the CBS- 
developed CX audio-noise-reduction feature — which also is on the new CED players. 



STEREO WITH 
VIDEO 
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In addition to component systems, another trend in the new TV lines is the increasing number 
of high-end TV sets with stereo audio amplifiers, with the promise that they can be converted 
to stereo TV broadcasting when standards are adopted. In the meantime, they can be used 
with FM tuners for simulcasts, or with stereo VCR's and videodisc players. 

This is the year that the home VCR will go stereo. Although Akai has had a stereo-sound 
video recorder for a year, almost every other brand will add stereo to its top-end unit this year. 
In the VHS format, Hitachi, JVC, GE, Quasar, RCA, and other VHS proponents had already 
announced stereo models at presstime, and the Beta group {Sony, Sanyo, Toshiba, Zenith) 
was expected to make a collective announcement about stereo standards. 

Stereo finally came to the RCA-developed CED videodisc system. RCA now has in- 
troduced a total of three new player models — a "leader" mono unit designed to be sold for just 
below $300, a "step-up" mono player which has a list price of $349.95 and a stereo player at 
$399.95. Hitachi followed suit with a stereo model also carrying a list pice of $399.95, as well 
as a stereo converter for its earlier model at $59.95. Toshiba's stereo model carries an official 
$595 price tag, but is also expected to sell for less than $400. R-E 
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We've got great news for people 
who've been holding out for a high 
quality, high performance DMM at a 
moderate price: Flukes new nine- 
function model D 804 is now available 
at select electronics supply stores. 

With a suggested U.S. price of only 
S249 and features vou won't tind in any 
other handheld DMM. the D 804 is an 
exceptional value. Here's why. 

l.ogic level and continuity 
testing: A real time-saver for 
troubleshooting passive circuits in pcb's. 
cables, relay panels and the like. The 
D 80} has a switch-selectable audible 
tone and visual symbols to indicate 
continuity or logic levels. 

Direct temperature readings in 
°C: Used with any K-type 



thermocouple, the D 804 delivers fully- 
compensated readings in °C from 
-20°C to + 1265°C. for checking 
heating and refrigeration systems. 

Beak hold feature captures 
transients: A short-term memory in 
the D804 captures and holds the peak 
reading of a motor starting current 

And more: 0.1% basic dc accuracy, 
conductance, 26 measurement ranges, 
battery, safety-designed test leads and a 
one year parts and labor warranty'. A 
full line of accessories is also available 

■. l i »i ,*« „* *w,.,„k:i:*;™ 



of your DMM. 

Ask your dealer about the 
powerful, versatile D804 and the rest of 
Flukes new Series D line of low-cost 
digital multimeters. 



leader in DMM s. 
Now we've designed 
one for you. 




Suggested U.S. list price 

echnical data circle No, 15 

1298-8/D804 



If your dealer doesn't carry Series D 
Multimeters yet, call tliis number. We'll be 
happy to tell you who does, 1-800-426-0361 



FLUK 






WHAT'S NEWS 



Magnetic monopole 
surfaces again 

A Stanford University scientist, 
Bias Cabrera, believes he may 
have discovered a particle that is a 
magnet with only one pole, either S 
or N, but not both, The announce- 
ment has aroused great interest, 
because there is a gap in 
electromagnetic theory that would 
be filled neatly by magnetic mono- 
poles (and magnetic current) and 
scientists have long searched for 
the elusive particle. 

In 1931, physicist P. A. M, Dirac 
suggested that such a particle 
should exist, and that it would have 
a basic charge of 68.5 or a multiple 
of that number. 

In 1944, the refugee Austrian 
scientist Felix Ehrenhaft, the form- 
er head of the Physics Institute of 
the University of Vienna, an- 
nounced that he had discovered 
magnetic mo no poles and tried to 
show evidence for a "magnetic 
current," R-E's predecessor 
Radio-Craft printed two articles 
and an editorial on the subject, and 
there was much discussion, Ex- 
periments proved to be in- 
conclusive, however, and the 
monopole dropped out of sight for 
some decades. 

It reappeared briefly in 1970, 



with a report of a particle that 
reacted strongly in a magnetic 
field; and in 1975, scientists of the 
University of California reported 
the discovery of a particle that fit- 
ted the characteristics of a mono- 
pole as Said down by Dirac. Later, 
they decided the fit was not exact, 
Cabrera's apparatus is a 
superconducting coil enclosed in a 
thin lead shield. The magnetic 
charge entering the coil caused the 
current through it to fluctuate. Only 
one such incident was reported in 
1 85 days. (Physicists estimate that 
about one monopole a year would 
fall on each 100 square yards of 
the Earth's surface.) Cabrera is 
therefore building an apparatus 50 
times larger, in the hope of attract- 
ing more monopoles. 



Shielded room kills 
electronic pollution 

A major car company has in- 
troduced a new kink in "shielded- 
room" testing. An ordinary 
shielded room protects the appa- 
ratus being tested from external 
radiation. But waves bounce 
around inside the chamber — from 
the car radio being tested, from the 
test equipment, or from other 
electronic systems in the car. 




THE ABSORBING WEDGES, CONES, OR PYRAMIDS in this room make it look 
exactly like an acoustic an echoic chamber. Actually the cones are made of 
material designed to be especially absorptive to radio waves in trie range of 1 4 
kHz to 1 GHz, The chamber was installed by the Ray-Proof Division of Keene 
Corp. of Norwalk, CT. 



To absorb those internal waves, 
huge cones of a material that 
makes them absorbent at radio 
frequencies line the chamber 
walls. To shield against outside in- 
terference, a continuous conduc- 
tive metal skin surrounds the 
chamber. The two types of shields 
produce an electronic "clean 
room," a near-ideal test environ- 
ment. 



Macrocells will supply 
next-generation needs 

Honeywell has designed and 
completed computer simulation of 
43 macrocells, key to its VHSIC 
(Very Hgh Speed fritegrated Cir- 
cuit) contract with the Department 
of Defense. The macrocells vary in 
size and complexity, containing 
units down to 1 .25 microns (a little 
over one-hundredth of the thick- 
ness of a human hair). 

The macrocells will be in- 
terconnected on two integrated- 
circuit chips. Each chip will meas- 
ure 360 mils (thousandths of an 
inch) on a side and will contain 
125,000 devices. The two con- 
troller integrated circuits drive 32 
programmable parallel processor 
chips to achieve a throughput of 
several billion operations a 
second. The chips will be used in a 
electro-optical processor being de- 
veloped for the Air Force. 

The controller and programm- 
able parallel processor chips are 
expected to be the most powerful 
high-speed bi-polar chips ever pro- 
duced, packing over 100 times 
more computing power than 
current-generation chips. They are 
designed to meet the signal- 
processing needs of many next- 
generation military systems. 



Sony gets support for 
home-recording stand 

Tremendous support has been 
received by Sony Corp, of America 
and its co-defendants in their 
efforts to bring before the Supreme 
Court the decision of a California 
judge that home video- recording is 
illegal. Seventeen amici curiae 
(friends of the court) briefs object- 
ing to that ruling have been filed. 

That record number of briefs in- 
cludes 12 state attorneys general; 
several consumer groups, a num- 



ber of videocassette manufactur- 
ers, an ad hoc committee on copy- 
right law, the American Library 
Association, blank tape man- 
ufacturers, advertising agencies, 
and a publishing group. 

The attorneys general of Mis- 
souri and 1 1 other states declared 
that it is legally unjustifiable to ban 
all home recording because a very 
few copyright owners object. The 
Association of Massachusetts 
Consumers, and consumer coun- 
cils of seven other states, told the 
Supreme Court that the decision 
violates the First Amendment and 
other constitutional rights of Amer- 
icans, without giving any member 
of the public a chance to defend his 
rights in court. 

The National Retail Merchants' 
Association, five national advertis- 
ing agencies, five tape- 
manufacturing companies and 
eleven manufacturers or suppliers 
of home recorders pointed out the 
economic effects of the decision, 
stating that it threatens the whole 
recording industry, and could de- 
prive the American public of home 
video recorders and other tech- 
nological advantages enjoyed by 
the rest of the world. 



Oak Industries starts 
direct broadcast plans 

As a start of a project to put sat- 
ellite-TV signals direct into Amer- 
ican homes before the competi- 
tion, Oak Industries has leased 
four trans ponders on the Canadian 
satellite Anik C, to deliver scram- 
bled TV programming direct to 
viewers in the Pacific Northwest 
and the Northeastern United 
States in 1983. 

One of Anik's channels will be 
used to carry a program similar to 
Oak's present mix of movies, 
sports, and entertainment 
specials. The second will offer 
cultural material, news, and 
special events. Four transponders 
were leased, to allow east and 
west feeds of the two sets of sig- 
nals. The programs will be re- 
ceived well in portions of 14 East- 
ern states, from Maine to Virginia. 
They will also be received in Wash- 
ington, Oregon, as well as several 
other parts of the country's North- 
western states. 

Plans are to have the system in 
operation by mid-1 983. R-E 
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NEW! 

WP-709. 

Double-slot 

Supplysf™ 

power supply. 



Outputs: 5V or 13V DC, 
adjustable ± v ? \i 

m 

Zero to 7.5 amp, each voltage. 

■ 

Two LED displays, 

monitor V or A - 

or two DC voltmeters 

• 

Adjustable current limiting 



Only 






Power supplied: i 

1 3 V or 5 V. Measure circuit 

adjustable voltage #1 



Measure circuit 
voltage #2 



$324.95 



DC power to test logic or mobile 
equipment. Another VIZ Value 






HERE'S REAL PRECISION 
Select the precise voltage you want: 
5V or 13V, adjustable ± 1 y 2 V at each 
range. Output is laboratory quality. 
Ripple less than 10mV, peak to peak. 
Regulation better than 0,1%. 

HERE'S REAL POWER 

Up to 7.5 amp. at each voltage- 



plenty for computer circuits, PA 
systems, mobile transmitters, autos, 
boats, planes. 

HERE'S REAL CONVENIENCE 
Front panel controls for instant 
voltage adjustment and precise fine 
adjustment to within 0.1V. Two 3-dtgit 
LED displays permit continuous 



monitoring of both voltage and 
current during use. Current limiting 
control with instant pushbutton reset. 

The WP-709 is like two precision 
power supplies for a price less than 
you might pay for one— PLUS two 
digital DC voltmeters. 



VIZ Supplysf 



TM 






power supplies with digital displays of voltage and current 



WP-705 $015.95 

Single output 
0-50VDC. 0-2A. 



WP-707 $409.95 

Dual output 
Two 0-25VDC. 0-2A. 




f-ully regulated, adjustable current limiting power sup- 
plies, PLUS two built-in digital DC voltmeters in a single 
quality unit. Digitally monitor output voltage or current, 
or two external voltages. 



WP-706 $029.95 






Single output 
0-25VUC. 0-4A. 



WP-708 $479.95 

Triple output Two O20VDC, 0-2A. 
One 5VDC, 0-4A, 




VIZ DC power supplies 

Fully regulated, continuously adjustable voltage 

outputs with short circuit protection. 

Analog meters and overload indicators. 






Single WP-703A *„ onn 
0-20VDC. 0-500mA > 1iy * w 



Single WP-704A t4 « ROK 
0-40VDC. 0-250mA »1^.» 



Dual WP-702A TwoO-20VDC. 0-200mA $1 67.00 



VIZ RELIABILITY 



VIZ is a 50 year-old company. Our instruments are 

fully warranted, parts and labor, for a year. 

All items tested to NBS standards. We offer service and parts 

availability for a minimum of ten years. Over 15 repair depots in U.S.A 



Want full technical details and a demonstration? Call toll-free. 1-800-523-3696, for the VIZ distributor nearest you 




Look to VIZ for value, quality, availability. 

Over 70 instruments in the line— PLUS full accessories. 

VIZ Mfg. Co., 335 E. Price St., Philadelphia, PA 19144 



CIRCLE 5 ON FREE INFORMATION CARD 



Now NRI takes you inside 

the new TRS-80 Model III 

microcomputer to train you 

at home as the new breed 

of computer specialist! 

NRI teams up with Radio Shack advanced 
technology to teach you how to use, program, and 
service state-of-the-art microcomputers. 




It's no longer enough to be just a 
programmer or a technician. With micro- 
computers moving into the fabric of our 
lives (over 250,000 of the TRS-80™ alone 
have been sold), interdisciplinary skills are 
demanded. And NRI can prepare you with 
the first course of its kind, covering the 
complete world of the microcomputer. 

Learn at Home in 
Your Spare Time 

With NRI training, the programmer 
gains practical knowledge of hardware, 
enabling him to design simpler, more 
effective programs. And, with ad- 
vanced programming skills, the 
technician can test and debug \ 
systems quickly and easily 

Only NRI gives you both 
kinds of training with the conveni- 
ence of home study. No classroom 
pressures, no night school, no 
gasoline wasted. You learn at your 
convenience, at your own pace. Yet 
you're always backed by the NRI staff 
and your instructor, answering ques- 
tions, giving you guidance, and availa- 
ble for special help if you need it. 

You Explore the New 

TRS-80 Model III 

Inside and Out 

NRI training is hands-on training, 
with practical experiments and demon- 
strations as the very foundation of your 
knowledge. You don't just 
program your computer, 
you go inside it. ..watch 
how circuits interact... 
interface with other 



systems ... gain a real insight into its nature. 

You also work with a professional 
4-function multimeter, featuring full porta- 
bility and a 3Vrdigit liquid crystal display. 
Using it along with the exclusive NRI 





W^ ' 




Training Includes tbe TRS-80 Model III micro- 
computer, professional LCD multimeter, the NRI 
Discovery Lab, Computer Assisted Instruction 

programs and hundreds of demonstrations 
and experiments. 

Discovery Lab ® and your TRS-80, you per- 
form over 60 separate experiments. You 
learn how to troubleshoot and gain greater 
understanding of the information your 
testing procedures give you. 

Advanced 

Technology 

Microcomputer Is 

Yours to Keep 

As part of your training, NRI sends 
you the new, state-of-the-art TRS-80 Model 
III microcomputer. This functional unit is 
complete with 65-key keyboard and 12" 
display in one desk-top unit. It features 
high- speed cassette loading, built- in inter- 
face for parallel printer, and provisions for 
optional disk drive. Its 4K RAM is internally 
expandable to 16K or 48K and its BASIC 
language is compatible with most Model I 
software. 

Along with your multimeter and the 
NRI Discovery Lab, this latest concept in 

(TRS-»iiiln*miAo(&tKMlIoSh»rkillvlii!)!iti( ■Djo* co«p 1 



advanced microcomputers is yours to learn 
with, yours to keep and use for your own 
personal programs, business use, and 
other applications. 

Computer Assisted 
Instruction 

Your TRS-80 even helps train you. 
You receive 8 special lesson tapes in BASIC 
computer language. Using them in your 
microcomputer, you "talk" to it as you 
progress. Errors are explained, graphics and 
animation drive home key points. Within a 
matter of minutes, you'll be able to write 
simple programs yourself. 

Send for Free 

Catalog... No 

Salesman Will Call 

Get all the details on this exciting 
course in NRi's free, 100-page catalog. 

It shows all equipment, lesson 
outlines, and facts on other elec- 
tronics courses such as Electronic 
Design, Industrial Electronics, TV/Audio/ 
Video Servicing. ..11 different career 
opportunities in all. 

Send today, no salesman will ever 
bother you. Keep up with the latest tech- 
nology as you learn on the world's most popular 
computer. If postcard has been used, write to 
NRI Schools, 3939 Wisconsin Ave., 
Washington, D.C. 20016. 




NRI Schools 

McGraw-Hill Continuing 

Education Center 
3939 Wisconsin Ave. 
Washington, D.C. 20016 
We'll give you tomorrow. 
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EDITORIAL 



Magnetic Digital Storage - 
technology extends the frontier 



Since the introduction of the first recorder in 1898, magnetic record- 
ing has gone through many changes. That first recorder stored analog 
signals on piano wire. Over the years, that technology evolved into to- 
day's high-fidelity tape recorder. But recording analog signals is only a 
part of today's magnetic-recording technolgy. Some 25 years ago, 
born out of a need created by the computer revolution, magnetic- 
recording technology progressed to the point where digitized data 
could be recorded. Today, the magnetic media for storing digitized 
data includes tape, floppy disks, and hard disks. 

The biggest limitation in magnetic digital-storage technology is re- 
cording density. To be more practical and economical, and to find ap- 
plications in areas other than computers (i.e.: audio and video), to- 
day's digital-storage devices must store more information in less 
space. Over the 25 years of its life, digital-storage technology has pro- 
gressed to the point where, today, we can store 10,000 bits-per-inch 
on a magnetic surface. 

Why is recording density limited? Basic magnetism tells us that a 
magnet should be several times longer than it is wide. Today's digital 
recorders place the magnets on the magnetic surface longitudinally — 
end-to-end — so the width of the magnet is determined by the track 
width, and the thickness of the magnet is determined by the thickness 
of the magnetic material. The number of magnets-per-inch (bits-per- 
inch), therefore, is related to the track width and the thickness of the 
magnetic material. 

In research labs, much effort has been devoted to overcoming that 
limitation. Now it appears that the research has paid off. Instead of 
placing the magnets end-to-end, they are placed perpendicular to the 
magnetic surface. The length of the magnet is determined by the 
thickness of the magnetic material. The width of the magnet is along 
the magnetic surface, so that more magnets-per-inch can be recorded 
than previously possible. With that new technology, recording densities 
of 100,000 bits-per-inch should be attained easily. Experiments sug- 
gest that recording densities of 440,000 bits-per-inch should be feas- 
ible. Achieving a recording density of 30,000 bits-per-inch, Vertimag 
Corp. (Minneapolis, MN) has already demonstrated a 5-megabyte flop- 
py-disk system that is expected to sell for $750; it will be in production 
in mid-1983. 

The new technology will have immense impact on consumer elec- 
tronics as well as computers. For example, digital television is on the 
horizon and storage devices using the new technology will find 
application here. Breakthroughs such as those bring today's dreams of 
future technology one step closer to reality. 
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Finally 
you can afford 

to satisfy 
your lust for 

power. 
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SP&CE 



IN KEYS NOT 



For $ 99.95 you can have a 
full powered personal computer. 




Most people know by now that the 
ZX81 from Sinclair Research is the 
lowest priced personal computer in 
the world. 

But serious program- 
mers are looking for more 
than a low price. They're 
looking for true computer 
power. And that's where 
the ZX81 surprises a lot 
of people. 

Just look at the key- 
board and you'll get 
some idea of the 
ZX81's power. It 
has more than 60 
BASIC commands 
20 graphic symbols, and complete 
mathematical functions. And there's 
even more power that you can't see. 
A breakthrough in personal 
computers. The ZX81 offers features 
found only on computers costing two 
or three times as much. 

Just look at what you get: 

• Continuous display, including mov- 
ing graphics 

• Multi-dimensional string and nu- 
merical arrays 

• Mathematical and scienti- 
fic functions accurate 
to 8 decimal places 

• Unique one-touch 
entry of key words 
like PRINT, RUN 
and LIST 

• Automatic syntax er- 
ror detection and easy 
editing 

• Randomize function useful for both 
games and serious applications 

• Built-in interface for ZX Printer 
IK of memory expandable to 16K 
A comprehensive programming 
guide and operating manual 



The ZX81 is also very convenient to 
use. It hooks up to any television set to 
produce a clear 32-column by 24-line 
display. And you can use a regular cas- 
sette recorder to store and 
recall programs by name. 
What you get. When 
you order your ZX81, you 
get everything you need to 
start programming. 
It comes with connectors 
for your TV and cassette 
recorder, an AC adaptor, and 
a free programming guide and 
operating manual that corn- 
Sinclair programs are available pletely documents the capabil- 
ities of the ZX81. 
Options and add-ons. Like any 
full-powered computer, the ZX81 can 
be expanded and upgraded. 

Its IK memory can be expanded 
to over 16K just by plugging the 
Sinclair Memory Module onto 
the back of the unit. The cost 
is only $49.95. 

Sinclair has also published 
pre-recorded programs on cas 



charge. Even after that, you can take 
advantage of our national service-by- 
mail facilities for a minimum fee. 
Order now and try it out for 10 
days. Simply send the coupon along 
with a check or money order. For 
faster delivery, call our toll-free num- 
ber and use your MasterCard or VISA. 

You have 10 days to try out the 
ZX81. If it isn't all we say it is, just 
send it back and we'll refund your 
money. 

Why wait any longer? With the Sin- 
clair ZX81, you can finally afford to 
have the computer power you've al- 
ways wanted. 

Call toU free 800-543-3000. Ask 
• operator #509. In Ohio call: 
800-582-1364; in Canada 
jail: 513-729-4300. Ask 
for operator #509. 
Phones open 24 hours 
a day, 7 days a week. 
Have your MasterCard 
or VISA ready. 
These numbers are for 
orders only. If you just want 




settes for your ZX81. We're con- Free guide to programming information, please 




stantly coming out with new pro- 
grams, so we'll send you our latest 
software catalog when you order 
your computer. 

How did we do it? The 
\. question most often asked 
about the ZX81 is, "How 
can so much computer 
power cost so little money?" 
16K Memory Module The answer is that Sinclair 
Research simply took a different 
approach. Our only goal was to make 
programming power as affordable as 
possible. So we developed a radical 
new design that cuts costs dramati- 
cally without cutting computer power. 
For example, our unique Master Chip 
replaces as many as 18 chips used in 
other personal computers. 

The success of the ZX81 speaks for 
itself. It is now the fastest-selling per- 
sonal computer in the world. And we 
stand behind our product. If anything 
goes wrong in the first 90 days, we'll 
repair or replace your unit free of 



write: Sinclair Research Ltd., 
2 Sinclair Plaza, Nashua, NH 03061. 

To order call toll free: 800-543-3000. 



AD CODE 
08RE 



MAIL TO: Sinclair Research Ltd., 
One Sinclair Plaza. Nashua, NH 03061. 

PRICE- QTY. AMOUNT 



ZX81 



16K Memory 
Module 



Shipping and 
Handling 



$99.95 



849.95 



$4.95 



*U.S. dollars 



TOTAL 



$4.95 



Name 



Address 



City State Zip 

Sinclair technology is also available in Timex/Sinclair 
computers under a license from Sinclair Research Ltd. 
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SATELLITE/TELETEXT NEWS 



GARY ARLEN 

CONTRIBUTING EDITOR 



TELETEXT VIA 
SATELLITE 



A national teletext service, delivered via the vertical blanking-interval of Atlanta's supersta- 
te, WTBS-TV, is due to get under way by the end of this year. To pick up the teletext signal, 
viewers receiving WTBS will have to install a special decoder that uses British teletext 
technology. Field Electronic Publishing, which produces the Keyfax teletext service for 
WFLD-TV, Chicago, will expand Keyfax into a national teletext programming service. Satellite 
Syndicated Systems, the common carrier company that transmits the WTBS-TV signal out of 
Atlanta to cable-TV systems nationwide, will pick up the Keyfax service and insert it into the 
vertical blanking-interval of its signal on Satcom III, Transponder 6. 

Zenith, which has been working closely with Field and with SSS, is already developing a 
text-decoder, based on the Z-TAC system, which it offers as a cable-TV converter. The 
Keyfax system will be offered to cable-TV customers who are already receiving WTBS. 
Initially, the teletext decoders may cost as much as $300, although that price could be cut to 
the $100 range rather quickly, if the plan catches on. 

Details about the national teletext project are still being hammered out, although all the 
companies involved hope to begin offering the service during the next few months. Like the 
Chicago version of Keyfax, the national teletext service will include news reports, sports and 
business stories, videogames, and household and travel information, plus a variety of feature 
stories. Viewers can call up any page they'd like to see by pushing a few buttons on the 
teletext decoder. 

The Keyfax announcement came as a big surprise to the cable-TV and broadcasting 
industry. It gives proponents of the British teletext technology a significant boost in their efforts 
to establish a foothold in the U.S. market, where they are competing with a rival format 
(combining French and Canadian technology); the latter system is endorsed by CBS, which 
itself plans to begin transmitting teletext nationwide this fall. 



NEW SATELLITE 
PROGRAMMING 



During the coming months, a new batch of satellite-TV programming will be introduced. For 
example, five transponders aboard the new Westar IV bird (at 99° west longitude) will be used 
by Satellite News Channels, the new all-news service jointly operated by Group W Satellite 
Communications and ABC Video Enterprises. Transponders 4X, 6D, 7X, 8X, and 9X will be 
used for the national and regional feeds. 

Among the new program packages on Satellite Program Network (Satcom III, Transponder 
9) is a "nostalgia" series, featuring classic TV shows of the '50s and '60s such as "Mr. 
Peepers," "Wyatt Earp" and the original "Life of Riley." It airs at 6 p.m. weeknights (eastern 
time) and noon Saturdays. Another new SPN show is the "Shopping Game," which allows 
home viewers a chance to win prizes along with the studio audience. 



DBS SERVICE 
PLANNED 



United Satellite TV, a new direct-broadcast satellite service that will include two pay-TV 
channels and two commercially supported channels, is scheduled to go into operation in 
1983. The project is a joint venture of General Instruments Corp. and two new programming 
companies, Pop Satellite, Inc. and Allstar Satellite Network Inc. Initially, the new DBS 
channels will be transmitted via Canada's Anik-C satellite, scheduled for launch in November 
1 982, a Ku-band satellite at 1 90° west longitude. In 1 984, the programming will be moved to a 
new GT&E satellite due to be launched in 1983. United Satellite expects that its DBS 
reception equipment will cost about $1000 per site. 
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KU-BAND 
DOWNLINK 



Scientific-Atlanta has introduced two smail Ku-band satellite receivers — with a hint that a 
low-priced Ku-band uplink will soon be available — operating in the 14/12-GHz range. The 
small-dish equipment is primarily intended for data and video transmission users of the 
Satellite Business System, Anik, and OTS birds. Each of S-A's new configurations includes a 
manually steerable antenna, a series 361 Ku-band low-noise converter, and a series-6650 
video receiver. The series-361 Ku-band converter is a combination LNA and block 
downconverter that generates an IF signal over the same band as S-A's C-band low-noise 
converter. Because the input of the low-noise converter is the same for both the C-band and 
Ku-band models, the identical video receiver is used for earth stations at both frequencies. 
The Ku-band downlink comes in a 1 .8-meter ($5,000) and a 2.8-meter ($8,000) size. R-E 



Get set to Splashdown 

"up! 




• it 



Cash in on Acapulco, 
power tools and more 
in Philips ECG's 
Splashdown Sweepstakes. 

We're putting it all on our tabs. 

A holiday for two in Acapulco and a 
thousand more great awards are up for 
grabs in Philips ECG's new Splashdown 
Sweepstakes. And it's never been easier 
to get the winning tickets— they 're right 
on our address tabs, bags and color 
picture tube serial numbers. 

There'll be guaranteed winners from 
every state?" And there's no limit to the 
number of times you can win, so enter as 
often as you like. Just send your entry 
form (available from your local distribu- 
tor) to Philips ECG Sweepstakes Award 
Headquarters, P.O. Box 4900, Fenton, 
MO 63026, attached to any of the 
following: 

D 5 Sylvania receiving tube address tabs 

(one entry). 
□ 5 Sylvania ECG semiconductor 

address tabs or bags (one entry), 
n 1 Sylvania color picture tube serial 

label (ten entries). 

All entries must be postmarked by 
midnight, September 30, 1982. For all 
the details, ask your local Philips ECG 
distributor. 

First Place— (1 winner) Trip for 2 to 

Acapulco. 

Second Place — {5 winners) DeWalt® 

Power Shops. 

Third Place — (45 winners) Shop-Vac® 

10-gallon Wet/Dry Vacuums. 

Fourth Place— (100 winners) Wen 

Scroll-Sabre Saws. 

Fifth Place— (850 winners) Turner 

Propane Torch Kits. 

Reach for the components you can 
always count on to fit and work. And 
start counting down to Splashdown time 
in Acapulco. 

*The Philips ECG Splashdown Sweepstakes is available 
only to dealers and service technicians. Employees of 
Philips ECG, Inc., its authorized distributors, or their 
advertising agencies are not eligible to participate. 
No purchase required. Reasonable facsimile accepted. 
Void where prohibited by law. 
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PhilipsECG 



ECC.it fits. And it works. 



A Norih American Philips Company 
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NTS HOME TRANNG INVITES YOU TO EXPLORE MICROCOMPUTERS, 
DIGITAL SYSTEMS AND MORE, WITH STATE OFTHEART EQUIPMENT 
YOU ASSEMBLE AND KEEP 



Without question, microcomputers are the 
state of the art in electronics. And NTS is the 
only home study school that offers you 
training for this booming field with a choice 
of 3 production-model micro computers. 

We'll explain the principles of trouble- 
shooting and testing your microcomputer and, 
best of all, we'll show you how to 
program it to do what you want. 

You'll use a digital multimeter, a 
digital logic probe and other 
sophisticated testing 
gear to learn how to 
localize problems 
and solve 
them. 



Send for the full color catalog in the elec- 
tronics area of your choice -discover a// the 
advantages of home study with NTS! 

NTS also offers courses in Auto Mechanics, 
Air Conditioning and Home Appliances. Check 
card for more information. 




We 

believe 
that training 
on production 
model equipment, 

rather than home-made learning devices, 
makes home study more exciting and rele- 
vant. That's why you'll find such gear in 
most of NTS's electronic programs. 

For instance, to learn Color TV Ser- 
vicing you'll build and keep the 25" 
(diagonal) NTS/HEATH digital color TV. 

In Communications Electronics 
you'll be able to assemble and keep 
your own NTS/HEATH 2-meter FM 
transceiver, plus test equipment. 

But no matter which program you 
choose, NTS's Project Method of instruction 
helps you quickly acquire practical know-how, 




1. The NTS/Rockwell AIM 65 
Dedicated Microcomputer A Single 
board unit featuring on board 
printer and display— 4K RAM 
(expandable). Application Functions: 
Ce ntra I p rocesso r— Con trol I e r/ Mon i tor— 
Development System. 2. "The 
NTS/SYM-1 Microcomputer" 6502 
Based CPU-4K bytes ROM 
(expandable)— IK RAM (expandable). 51 
active I/O lines for versatile interfacing: disk 
drives, ASCII key boards, cassette tape, etc. 



3. The NTS/Heath HN-89A Microcomputer 

features floppy disk storage, "smart" video 
terminal, two Z80 microprocessors, with 
32K RAM Memory, expandable to 64K on 
board. 4. The NTS/Heath GR 2001 Digital 
Color TV (25" diagonal) features 
specialized AGC-SYNC muting, filtered 
color and new solid-state high voltage 
tripler rectifier. 

NATIONAL 

TECHNICAL 

SCHOOLS 

.HMCAL-TRAOE TRAINING SINCE 1 9D5 
Resident and Hams-Study Scnonls 

4000 SO. FIGIEROA ST.. LOS ANGELES. CA. 9D037 

NATIONAL TECHNICAL SCHOOLS 

40OO South Figueroa SI reel. Dapl. 206-082 

Los Angeles. California 90037 

Please rush FREE color catalog on course checked below 




; MIcroCornputers/MlcroProcessors 
D Communications Electronics 
D Digital Electronics 
□ Industrial Technology 



Name 



[ ; Auto Mechanics 
Z Air Conditioning 
D Home Appliances 
□ Color TV Servicing 

Age 



Address 
Apt 



. City . 



State 



Zip 



□ Check if interested in G.I, information. 

□ Check if interested ONLY in classroom training in Los Angeles. 



> 

c 
G) 
C 
(Si 



ID 
CO 

21 



LETTERS 



Address your comments to: Letters, Radio-Electronics, 
200 Park Avenue South, New York, NY 10003 



THE PROM PROGRAMMER 

I read Robert N. Beaber's article on how 
to build a 2716 Prom Programmer in the 
February 1982 Radio-Electronics, and 
found his design very simple and straight- 
forward. I'm planning to build an EPROM 
programmer, using his designs with three 
small changes. 

By using an SPDT switch, a 74LS244 
buffer, and a 24-pin ZIF socket, I will have 
the capability of copying another 2716 
EPROM in whole or in part. 

The advantage of that is clear: Many 
times, an EPROM has one or two errors 
that could be fixed just by changing the 
byte at the location of theerror(s). Instead 
of recopying the whole EPROM by hand, 
the majority is recopied by single-stepping 
then hitting the program button. The 
necessity of having another 2716 avail- 
able is not a disadvantage, as they cost 
less than five dollars. 

The disadvantage is that you can't copy 
a program to a different address. That 
would require the addition of three more 



74LS193S, three more address-display 
LED's, one more 4071, and one more re- 
set switch. The same clock from pin 4 of 
IC12 is used on each address counter. 
That circuit is more complex than I need, 
but someone else might like the added 
option. 

The power supply should not be a con- 
cern with either one of the design additions. 
The design-change I plan to use is shown in 
Fig. 1. 

jeff Mcdonald 

Tucson, AZ 

RADAR DETECTORS 

Mr. M. J, Rybicki's letter in the February 
1982 issue of Radio-Electronics strikes 
me as being particularly illogical. He says: 
"I don't believe for one moment that the 
policeman operating the radar unit is pri- 
marily interested in saving my life ..." If it 
were only the lives of the drivers involved 
that were at stake, there would be some 
logic in letting them drive just as fast as 
they wanted to. Then, if they killed them- 
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selves, one could say, "Good riddance!" 
Unfortunately, all too often they kill some- 
one else and not always themselves as 
well. 

He also says: "To say that every radar- 
detector owner has it solely for the pur- 
pose of speeding without getting caught 
is like saying that anyone who owns a gun 
is planning a bank job or an assasination." 
Guns can be used for hunting, target- 
shooting, or self-defense— but I have yet 
to hear of a radar-detector in a car being 
used for any other purpose except to 
avoid getting caught when speeding. Per- 
haps Mr. Rybicki can tell us what he uses 
his for. 

RICHARD KOLASINSKI 
Richmond, Ml 

OOOOOPS 

On page 59 of the March 1982 Radio- 
Electronics, there is a formula: 
Nf (g) = 10 log, N 
Where: 

g = gain in dB 
N = noise factor 
Nf = noise figure. 
The next formula: 

N = log " ' ™ is incorrect! 

Solving equation (1) for (N) gives: 

N = log " 1 f 1f T ) which is the correct 

formula for the noise factor. 
In the same way, power gain (G) should be: 



log 



10 j 



notG 



log " (g) 

10 



These are the correct relationships, 
BILL HOSTMANN 

INSUFFICIENCY ALERT 

Before building the ambient illumination in- 
sufficiency alert {"Six Unique Projects for 
Your Car," April 1982 Radio-Etectronlcs), 
interested readers should consider the spec- 
tral response of PCl in Figure 10, page 48. 
That is so that the alert is not activated falsely 
by a failure to sense the illumination from the 
various types of lamps that may be present. 
The "colors" of the light from conventional 
tungsten-filament lamps, those of the 
halogen type (quartz- iodine), and those of the 
filtered amber fog lamp should be compared 
with the spectral response curve of the photo- 
cell. 

A fringe beneft of your circuit became ap- 
parent to me, and I would like to mention it 
here so as to give the readers an additional 
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VIDE0 100 

12" Black and White Monitor 

• Economical favorite for personal 
computing 

• Light-weight cabinet with built-in 
handle. 

• 12 MHz band width 

• Plug-in compatible with most personal 
computers 

• 90° deflection for clear, sharp 
characters 

• 80 x 24 character display 



ITEM SPECIFICATIONS 

CRT 12" diag, 90"def1. 

CRT Phosphor P-4 

Signal Composite video input 

Input Signal 1.0Vp-p, sync negative 

Input Impedance 75 ohms 

Scan Frequencies Horizontal: 15600Hz 

Vertical: 50760Hz 

Display Size 210 (W) x 158 (H) mm 

Deflection Linerity Horizontal: 10% Max. 

(refer to EIA ball Chart and dot 

Pattern.) 

Vertical 8% 

Video Response..... 12MHz (±6dB) 

Resolution Center: 650 

Corners: 550 





$8950 



Power Source 120V Ac, 50ffi0 Hz 

Dimensions 11.375" (H) x 16.25" <W) x 11.25 (D) 

Weight 6.5Kg (14.3 Lbs.) net 




1. CONTRAST 

2. POWER-BRIGHT 

3. VHOLD 

4. H-HOLD 



5. VIDEO INPUT 
6 SIGWAUV-SIZE 
7. V-LINEJHWIDTH 



DISKETTES 

5V4"BULK"OEM" PACK 
FOR YOUR , --. 

APPLE $1AQ 

Box of 100 "^ 



80 COLUMN APPLE II 

CARD $249 95 



MUFFIN FAN 

120 VOLTS 

*995 




16 K APPLE II EXPANSION 
CARD $7Q95 



TRACTOR 



120 COLUMN FOR THE 
DIABLO PRINTERS- Bl 
DIRECTIONAL- BUILT 
BY RUTISHAUSER 



149 



new 



MICROWAVE RECEIVER 
SYSTEM YV nnK/ 
1.8GHZto fl4» on| y 
2.4 GHZ If $295.00 
BROAD BAND 

With built-in-converter to channel 
2, 3, or 4 of any standard TV set. 

RANGE: Line of sighl lo 250 miles 

SCOPE: Will receive within Ihe frequency band fromsatelites. primary 
microwave stations, and repeater microwave booster 
stations. 

CONTENTS: Packaged in 19"x19"x4 1/2" corrugated carton complete 
with: 

• 24" Dish • 300 Ohm to 75 Ohm Adapler 

• Feed-Horn Receiver • 750 Ohm to 300 Ohm Adapter 

• Mourning Bracket • 60 Feet Coax Cable with Connectors 

• Mounting Clamp • 3 Feet Coax Cable with Connectors 
■ Instructions 



"HAVE YOU KISSED 
YOUR COMPUTER LATELY 1 



Components Express, Inc. 

1380 E. Edinger, Santa Ana, CA 92705 (714) 558-3972 



incentive to build the device. 

If when driving, and after making a turn, an 
on-off pulsing of the alarm LED occurs, you 
can be certain that your turn-indicator lamp is 
still blinking, and possibly annoying or con- 
fusing other drivers. That fringe benefit, 
however useful, is able to manifest itself dur- 
ing the insufficient ambient conditions only. 

Perhaps a reader with more expertise in 
circuit design will submit a circuit modification 
to make possible the detection of turn- 
indicator blinking under high ambient-light 
conditions. 

RAYMOND E. VERNBICK 
Detroit, Ml 

UHF-TV RECEPTION 

(appreciate your article on UHF-TV recep- 
tion (March 1982 issue, and last summer). 
Please continue with material on antenna- 
system improvements for VHF and FM. 
We're rural, where no cable will ever exist — 
and we need help I 
ARNOLD B. HAWK 
Easf Thetford, VT 

SPEAKER-OVERLOAD PROTECTOR 

In the December 1981 issue of Radio- 
Electronics, a circuit for a speaker-over- 
load protector, by Mr. Willie Ward ap- 
peared in the "New Ideas" section. The 
design is simple and efficient, except that 
there has been a misinterpretation be- 
tween the text and the circuit schematic. 
In the text, the right-channel signal is re- 



ferred to as capacitor one (C1), contrary 
to the schematic which refers C1 to the 
left-channel input. The same error occurs 
when it is mentioned in that last paragraph 
that the right input is calibrated by resis- 
tor number three, which is opposite to 
what appears in the schematic. 
JOSE A. EIJER 
Detroit, Ml 

AUTOMOBILE LOCATE R 

I found a minor error on the "New Ideas" 
page (April, 1 982 issue) which deals with the 
automobile locater. People, such as radio 
hams, who take direction-finding seriously, 
know that pointing the end of the whip at the 
transmitter exposes the least amount of an- 
tenna to the signal. That creates a null, no! a 
peak. While it is usually sharper and more 
useful, unless you know how to interpret the 
lights, it can get confusing. Aside from that, 
the basic idea is a good one. 

As for improvements, I would start by leav- 
ing out the switch. That would let me connect 
the plus lead directly to the plus battery ter- 
minal, and the negative lead to the hot side of 
the radio fuse. That assumes that the power 
for the radio goes through the key. When the 
radio is on, or the key is on, 12 volts on the 
negative connection would eliminate the 
voltage drop across the transmitter. When 
the key is off, the transmitter would have a 
ground connection through the radio or other 
accessory connected to that fuse. 

Next, I would put in a Y connector in the 
radio- antenna lead. That would give me an 



outside antenna that is as good as any other 
that 1 could get. 

Next, I would use a ferrite antenna for the 
receiver. That would make a more compact 
unit, while not hindering the reception very 
much. Retuning an AM radio to cover that 
frequency would probably be just as easy. 
HARWOOD PILLAR 
Dowiing, Ml 

CELLULAR MOBILE TELEPHONES 

I read the article on cellular mobile tele- 
phone, by Danny Goodman, in your February 
issue, and found it very interesting because 
the company I work for manufactures mobile 
telephones and is presently developing cellu- 
lar equipment. 

Mr. Goodman made only one comment ab- 
out which I think there is a misunderstanding. 
The present system configuration does not 
require two mobile antennas, one each for 
transmit and receive. The original concept 
called for two mobile antennas using diversity 
reception techniques. Only the base station 
will have separate receive and transmit 
antennas. 

Also, I don't know who gave the installation 
figure of 4.5 to 5 hours per vehicle, but I think 
that the person is slow. My partner and I can 
knock one out in 1.5 to 2 hours, including 
testing. The cellular units aren't going to be 
much different, so far as installation goes, 
from presently existing ones. 
TOM PORPIGLIA 
Rochester, NY R-E 
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NEW Hlwl 203 



DU»L TRACE OSCILLOSCOPE HM203 
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Hameg introduces high performance at low cost in the HM 203, a full featured, highly reliable, dual trace 
20 MHz oscilloscope. The HM 203 has specific at inns normally associated with higher priced 
scopes, Bandwidth - DC-^20 MHz • Riseiime 17-5 ns * Overshoot \% max. • Y amp range 5 mv/cm to 
20 v/cm • Max r input voltage 500V • Timebase .5 ^s/cm to .2s /cm • Sweep mag. k5 • Trigger 5 Hz to 
30 MHz • X'Y plot • Built-in probe calibrator and more. Its sturdy construction and light weight ( I3.2 lbs.) 
make the HM 203 equally at home In the Held and on the test bench. 



High performance 

at 

low cost. 

$605 

(PROBES INCLUDED) 

A quality scope, 
by a company with 
over 23 years 
experience. 



HHME 

88-90 Hartior Rd. 

Port Washington, N.Y, 1 1060 

Tet (516) 883-3837 
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Don't miss this exceptional money-saving opportunity! 

^'Electronics Book Club 

is the up-to-the-minute information source for 
hobbyists, experimenters, and do-it-yourselfers! 



1420 
List S17.95 



tmnmuimvtim 
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Select 5 outstanding volumes 
for only $2 95 [total vahie up to $101,75) 

GET TWO EXCITING PROJECT BOOKS FREE! 



TOE HANDBOOK 

1390 
List $14,95 



1321 
List (10.95 
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List SIB. 95 



Join now ... get two extra 
books absolutely free! 
Modern Transistor Radios 
and Modern Crystal Radios 



Oaein MODERN 
CRYSTAL RADIOS 



List $16.95 




7 very good reasons to try 
Electronics Book Club 

Blue Ridge Summit, PA 17214 

• Reduced Member Prices. Save up to 75% on books sure to 
increase your know-how 

■ Satisfaction Guaranteed. All books returnable within 10 
days without obligation 

■ Club News Bulletins, All about current selections— mains, 
alternates, extras— plus bonus offers. Comes 13 times a year 
with dozens of up-to-the-minute titles you can pick from 

■ "Automatic Order". Do nothing, and the Main selection 
will be shipped automatically! But ... if you want an Alter- 
nate selection— or no books at all — we'll follow the instruc- 
tions you give on the reply form provided with every News 
Bulletin 

• Continuing Benefits. Get a Dividend Certificate with every 
book purchased after fulfilling membership obligation, and 
qualify for discounts on many other volumes 

• Bonus Specials. Take advantage of sales, events, and 
added-value promotions 

■ Exceptional Quality. All books are first-rate publisher's 
editions, filled with useful, up-to-the-minute info 



Tl& Electrodes Bqe.k Club 

HT Blue Ridge Summit, PA 17214 

Please accept my membership in Electronics Book Club and 
send the 5 volumes circled below, plus a free copy of Modern 
Crystal fladios and Modern Transistor Radios. I understand 
the cost of the books selected is $2.95 (plus shipping/ 
handling). If not satisfied, I may return the books within ten 
days without obligation and have my membership can- 
celled. 1 agree to purchase 4 or more books at reduced Club 
prices during the next 12 months, and may resign any time 
thereafter. 

1108 1126 1160 1169 1199 1218 1225 1249 

1277 1296 1306 1316 1321 1337 1338 1346 

1370 1380 1390 1396 1397 1409 1417 1420 

Name Phone 

Address 

City 

State 



Zip 



I V a ] id f or no w mflmtisrs on! y For Big n an d C ^ana d a a d d 20 % . Or do rs cm 14 1 do U . S . 

or Canada mutt bo prepaid la U.S. dolltrl.) 

This order subject to acceptance by Electronics Book Club RE-eo? 
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the new model 2213 oscilloscope from 
Tektronix (P.O. Box 50O, Beaverton, OR 
97077) is a low-cost dual-trace instrument 
with a 60-MHz response and an 80 x 100 
mm CRT. The CRT has a bright trace and an 
internal graticule to eliminate any chance of 



Tektronix 


2213 
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parallax. Automatic focus and intensity cir- 
cuits are included. Set up the brightness and 
focus, and the automatic circuits will hold 
them, no matter what the sweep-speed is. If 
you can't locate the trace, push the beam 
finder button; the trace will be compressed 



and returned to the viewing area. Center it 
and release the beam finder button; there 
you are. 

The two vertical-input channels are iden- 
tical. The volts/div selector switch can be 
set for any sensitivity from 2 mV-per- 
division up to 10 volts-per-di vision in the 
familiar 1-2-5 sequence. There's a very use- 
ful feature on the switch; there are two panel 
labels around the outside of the selector 
switch about 45° apart. One label is ix and 
the other is iox probe. If you use a direct 
probe, set the selector switch using the i x 
label. If you use aXlO probe, the iox probe 
label. There's also a variable control in the 
center of the selector switch; that can be 
used for minor adjustments, or left in the 
calibrated position. The probes furnished 
are the 10:1 low-capacitance type. 

Above the left-hand volts/div switch is 
the channel -selector switch that lets you dis- 
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good reasons 



1. 



RCA SK Devices 



More and more electronic technician 
dealers are reaching for reliable RCA solid state 
replacements ... the line of integrity, 
with unsurpassed engineering excel- 
lence. Our warranty return 
rate is less than 0.5%, which 
helps reduce costly service 
call-backs. And SK devices 
are readily available, to 
help you do more jobs, 
more profitably. 



i 



ring excel- 

ii 
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play either Channel 1 only, both at once, or 
Channel 2 only. Above the right-hand 
volts/div switch is the vertical -mode 
selector switch. Setting that switch to the 
add position will let you see the algebraic 
sum of the Channel 1 and Channel 2 signals. 
The next position of the switch is the alt 
position that displays alternate sweeps of 
each signal. The final chop position chops 
the signals at a 250-kHz rate. The chop 
mode is useful for viewing lower frequency 
signals that require sweep speeds from 0.5 
mill iseconds-per-di vision to 0.5 seconds- 
per-division. Vertical-positioning controls 
for each channel are located near the top of 
the front panel. 

Located between the two volts/div 
switches is a push-push switch that inverts 
and displays the Channel 2 signal when 
pushed in. That is handy for various tests. 

The horizontal sec/div switch sets the 
sweep speed, from 0.5 seconds-per- 
division to 0.05 microseconds-per-division. 
A variable control, in the center of the src/ 
div switch can be used for minor adjust- 
ments to the sweep speeds. When that knob 
is pulled out, the sweep-speed is increased 
by 10 times, so that the highest sweep speed 
becomes only 5 nanoseconds-per-division. 
When the variable control is turned full 
counter clockwise, the sec/div switch is 
calibrated. Finally, by setting the sec/div to 
the x-y position, both channels are dis- 
played at once. The Channel- 1 signal is 



displayed on the X-axis (horizontal) and the 
Channel-2 signal is displayed on the Y-axis 
(vertical). That is for sweep-alignment, 
vectorscope analysis, and the like. 

The model 22 13 has a delayed-sweep fea- 
ture that can control the starting position of 
the trace. The selector switch for that is 
located just above the horizontal sec/div 
switch, and it has three positions. The left- 
hand position is labelled no d'ly and it 
disables the delay feature. The center posi- 
tion is labelled inten and it causes an in- 
tensified zone (brighter) to appear on the 
waveform. The left-hand side of the in- 
tensified zone indicates the starting point of 
the sweep when the switch is moved to the 
right-hand d'ly position. Just below the 
sec/div are two controls for the delay; a 
three-position switch that selects delays of 
0.5 microseconds, 1 microseconds, and 10 
milliseconds. Below that selector switch is a 
control that varies the sweep -del ay from 
less than I to more than 20 times the setting 
of the selector switch. 

At the far right-hand side of the front 
panel are the trigger controls. At the top is 
the mode switch. That is a three-position 
paddle type. The alto position triggers the 
sweep on all waveforms with repetition 
rates faster than 20 Hz, and free- runs with 
no input so that the trace is visible at all 
times. The norm position triggers the 
sweep only when a signal is applied. The 
level control sets the point at which the 



sweep triggers. The last position is tv 
field. That displays TV field signals; for 
viewing individual lines of a TV signal, use 
the norm position. 

Beside the level control is a two- 
position paddle switch that selects the slope 
of the signal waveform on which the sweep 
is triggered, either positive going or nega- 
tive going. Between that and the level con- 
trol is an LED indicator that lights when the 
sweep is triggered. 

Below the level control is a row of three- 
position paddle switches. Those select the 
source of the triggering signal. One paddle 
switch selects either the signal from Chan- 
nel 1 , whichever signal is selected by ver- 
tical mode switch (Channel I-Both- 
Channel 2), or the Channel 2 signal. The 
center paddle switch selects either internal 
triggering, or triggering from a sample of 
the power line frequency, or from an ex- 
ternal signal. At the bottom of the panel is a 
BNC jack for feeding in external trigger 
signals. The last paddle switch is labelled 
ext coupling and it selects the type of 
coupling for the external trigger. The ac 
position selects capacitive coupling to the 
trigger circuit, the dc position selects direct 
coupling of trigger signals, and the dc io 
position attenuates the external signal by a 
factor of 10 times. At the very top of the 
front panel is the var holdoff control. 
That varies the holdoff time between 
sweeps by at least a factor of four, making it 



to reach for reliability. 



2. 



RCA SK Series 
Replacement Guide 



It's the book to turn to for top-per- 
forming transistors, rectifiers, thyristors, high- 
voltage multipliers and integrated circuits. 1800 
SK and KH types let you make over 178,000 solid 
state replacements. 
That's inter- 
changeability. The 
guide features a 
convenient, dual- 
numbering system — 
including REN, 
ECG and TM 
systems in 
corresponding 
SK numbers 
where applicable. 




3. 



RCAs latest 

SKSKoop 



Get all the latest news and service 
updates in the SK SKoop newsletter. Published 
periodically, it keeps you in tune with any 
changes in the RCA SK lineup, including 
product additions, deletions and modi- 
fications. The SK SKoop is full of handy 
service tips, technical information and 
helpful application advice. It's yours 
free, and right at your fingertips. Pick 
up your copy from the counter 
display at your local RCA 
SK Distributor, 

With dealer support like 
this, it makes sense to visit your 
RCA SK Distributor and reach 
for reliability. 



M M fe M I SK Replacement 
■ m*JP#i Solid State 

RCA Distributor and Special Products Division, Deptfqrd, N.J. 06096 
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much easier to trigger on aperiodic wave- 
forms such as complex digital waveforms. 

A rear-panel BNC jack is for inputting 
Z-axis (brightness modulation) signals. 

Despite the multiplicity of controls, the 
model 22 13 is a very easy instrument to use. 
All controls are grouped by function, and 
very plainly marked. The Operator's Man- 
ual is really complete. It gives full setup and 
check-out procedures, using only an ex- 
ternal signal generator that will deliver a 
1-kHz square wave signal. Set the output of 
the generator to read four divisions with the 
volts/div switch set to 50 mV-per- 
division. Tests that check the operation of 
every control on the instrument are fully 
explained in great detail. That covers four 



and a half pages! Nothing is left out, not 
even the Z-axis function. Setup and check- 
out of the 10:1 probes provided with the 
model 2213 is accomplished by using the 
probe adjust jack on the front panel, lo- 
cated between the beam find and auto 
focus controls. That jack provides a 0.5- 
volt positive-going square wave at about 1 
kHz. With that, the compensation of the 
probes can be checked, and if necessary set, 
for minimum overshoot or undershoot. 

The rest of the manual is devoted to basic 
applications of the model 2213. It covers all 
kinds of tests, including non-delayed and 
delayed measurements. All of the tests and 
suggested uses are well illustrated. 

The model2213 is a very versatile instru- 






^ 


f. 


te 


m 


* 


w 


ir? 




w 




introduces^ 
<JVew &<JV[ore Venratv 
Slit-N-Wrap m TooL* 

for Wire- 
pin 



Count Wire Wraps 
Electronically 

Get 3 to 9 Wraps 

Eliminate Hand- 
Held Wire End 

at Wrap Start with New 
Wire Grip Housing! 

300 Foot 
Wire Spool 

with Tension Regulator 
to Reduce Wire Breakage 
Six Wire Colors available 



vantantages: 

Faster and Easier Wrappii 
No Stripping 
No Precutting 
No Premeasuring 
No Loading 
Daisy Chain Wraps 
Quick Change Bits 
Reliable Wraps Meet 
MIL-STD1130A,par.5.6 

i is CO w re HA? EO * ' 

1246G Gladstone Ave., P.O. Box 4336, Sylmar, CA 91342-0336, phone (213) 365-9661 
Price Subject to Change Without Notice. S2S10 



View of wire at 
end of bit being 
wrapped on po$t. 
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ment. It's backed by the Tektronix name, 
which is a good recommendation. For any 
kind of electronic testing, lab or bench, it 
should be just what you need. The retail 
price of the model 22 13 is $ 1 1 00 . R-E 
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PEOPLE HAVE LONG BEEN INTERESTED IN 

listening to the public-service (police, fire, 
etc.) bands. That hobby has many attrac- 
tions, including the thrill of hearing the 
news as it is being made. Interest in those 
bands, however, has grown even more with 
the introduction of frequency-synthesized, 
programmable scanners. Recently we've 
seen one of the newest of those, the BMP 
10/60 from Fox Marketing, Inc., a division 
of Comgeneral Corporation (4518 Taylors- 
ville Road, Dayton, OH 45424); we would 
like to tell you about it. 

First, and perhaps most important, is that 
the unit has all the features one would ex- 
pect of a base-station scanner, but is still 
small enough to function well as either a 
mobile or portable unit. It measures just 6'A 
x l'/i x 9 inches and weighs I Vi pounds. 

There is quite a bit packed into that small, 
black thermoplastic case. For one thing, the 
scanner offers 7-band, 70-channel capacity. 
Sixty of those channels (6 bands) are pre- 
programmed to include some of the most 
popular police, fire, marine, National Wea- 
continued on page 32 
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HEATH/ZENITH &YOU... 
ONE STRONG PARTNERSHIP. 



Buying a computer is only the beginning of a long-term 
partnership between you and the people from whom you buy. 
Your ongoing need for software, peripherals and accessories 
requires a partner who will stand by you. With a growing line 
of products to meet your needs with professional service 
and support, Heath/Zenith is that strong partner. Look at 
what we have to offer: 

THE ALL-IN-ONE COMPUTER -The heart of the Heath/ 
Zenith line is the stand-alone 89 Computer. It's a complete 
system with built-in 5.25-inch floppy disk drive, professional 
keyboard and keypad, smart video terminal, two Z-80 micro- 
processors and three RS-232C Serial I/O Ports. It comes 
with 48K bytes of RAM, expandable to 64K. 

PERIPHERALS AND ACCESSORIES -These include the 
popular Heath/Zenith 19 Smart Video 
^^^^f*\ Terminal, loaded with professional features. 
1 We also offer color and black and white 
M*a monitors, modems, computer lan- 
2^^^ guage courses, and high-speed 
w^ typewriter-quality 
printers. 

SOFTWARE - Our complete ^^m 

library of software includes the 

SuperCalc Spreadsheet and 

Condor Data Base Management System. 

Word processing, includes three different programs. Small 

Business Programs feature Peachtree's P5 Series, General 

Ledger and Inventory Control. HUG, Heath Users' Group, 

offers members a library of over 500 low-cost programs for 

home, work or play. 



PROGRAMMING LANGUAGES- To 

write your own programs, Microsoft BASIC 
(compiler and interpreter), FORTRAN and 
COBOL Languages are available. 



APPLICATIONS SOFTWARE - Expand the performance 
range of your computer with a broad selection of software, 
including the best of Digital Research and Micro pro - as 
well as the complete line of Softstuff"" products. 






OPERATING SYSTEMS -Three versatile systems give you 
the capability to perform your specific tasks. CPIM by Digital 
Research makes your system compatible with thousands of 
popular CP/M programs. UCSD P- System with Pascal is a 
complete program development and execution environment. 
And HDOS, Heath Disk Operating System gives you a so- 
phisticated flexible environment for program construction, 
storage and editing. 

DISK SYSTEMS -The new Heath I 

Zenith 67 Winchester Disk System, 

for commerci al use , adds nearly 

11 megabytes of storage to your 89 

computer. It includes an 8-incTT 
t, ^^^^^^ floppy disk drive for data portability. The 
new 5,25-inch 37 disk system, available 
with 1 or 2 drives, adds up to 1 .28 mega- 
bytes of storage. Both plug-in systems 
have write protection. 

SERVICE AND SUPPORT- Prompt and professional serv- 
ice and assistance is available nationally through Heathkit 
Electronic Centers, Zenith Data Systems for commercial 
users or through Heath factory servicing and phone-in tech- 
nical assistance. 

Complete, integrated computer hardware and software, de- 
signed to serve and grow with you - that's what to look for in 
a strong partner. And with Heath/Zenith, you get it all. 



Heath/Zenith computer products are 
sold nationwide through Heathkit 
Electronic Centers* (check your white 
pages for locations). For a FREE 
colorful full-line catalog write: 
Heath Co., Dept. 320-924 
Benton Harbor, Ml 49022. 




HEATH/ZENITH 




Your strong partner 




Product specifications are subject to change without notice. 

Heath Company and Verilechnology Electronics Corporation are wholly-owned 

subsidiaries of Zenith Radio Corporation 

■ Heathkit Electronic Centers are operated by Verilechnology Electronics Corporation 
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EQUIPMENT REPORTS 



continued from page 28 



[her Service, and mobile-telephone 
frequencies. The remaining 10 channels can 
be programmed by the user for any frequen- 
cy in the scanner's range (30-50 MHz, 144- 
174 MHz, and 420-5 fl .9875 MHz). 

However, it takes more than a wide fre- 
quency-range and ample channel capacity 
to make a full-featured scanner. This unit 
offers quite a bit more. 

As with any other scanner, this unit will 
scan all of the channels in any band, stopp- 
ing at any that are active. However, it is the 



extra functions — pause, skip, step, and 
action — that give the BMP 10/60 its ver- 
satility. Any or all of those functions can be 
selected for any channel or band. 

Normally, the unit begins scanning the 
instant that the channel you are monitoring 
becomes inactive. However, the pause fea- 
ture, when selected, keeps the unit on fre- 
quency for two seconds after the end of a 
transmission. 

The skjp function lets you lockout un- 
wanted channels, without erasing them 
from the unit's memory. The step function 
lets you "step" through any band, one 
channel at a time, action samples channel 
1 every two seconds, and switches to that 
channel any time that it is active. 
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HAVE RTTY— WILL TRAVEL 




Yes, now you can take it with you! The new HAL 
CWR-6850 Telereader is the smallest RTTY and CW 
terminal available, complete with CRT display screen. 
Stay active with your RTTY and CW friends even 
while traveling. Some of the outstanding features of 
the CWR-6850 are: 

Send and receive ASCII, Baudot, and Morse code 
RTTY and Morse demodulators are built-in 

• RTTY speeds of 45, 50, 57, 74, 110, and 300 bau 1 

• High or Low RTTY tones 

• Send and receive CW at 3 to 40 wpm 
Built-in 5 inch green CRT display 
Four page video screen display 

• Six programmable HERE IS messages 

• Pretype up to 15 lines of text 

• External keyboard included 

• Runs on + 12 VDC @ 1.7 Amperes 
« Small size {12.75" x 5" x 11.5") 

Write or call for more details. See the CWR-6850 at 
your favorite HAL dealer. 

HAL COMMUNICATIONS CORP. 










BOX 365 

URBANA, ILLINOIS 61801 



217-367-7373 



While the pre-programmed channels in- 
clude some of the most popular frequencies 
around, those may not necessarily be the 
most popular in your area. That is where the 
user-programmed frequencies come in 
handy — up to 10 frequencies can be pro- 
grammed into the scanner by the user. 
Entering user-programmed frequencies into 
the unit is simple and straightforward; the 
procedure is completely described in the 
instruction manual that accompanies the 
scanner (more on that later). Those 
frequencies are retained in the unit's mem- 
ory even after it is turned off, as long as it is 
connected to its power supply. If it is dis- 
connected from its supply, a 9- volt battery 
back-up (supplied) will let the unit retain the 
frequencies for about a week. 

If you are not sure what frequencies are 
active in your area, or just want to scan a 
wide range of frequencies, the scanner's 
seek function will come in handy. That 
function will let you scan up or down from 
any frequency you choose, in 5-kHz steps 
( 1 2 .5-kHz steps for frequencies from 420 to 
511.9875 MHz). 

The scanner is designed to be easy to use, 
even by someone who has never used such a 
device before. A color-coded, touch- 
sensitive keypad is used to control most of 
the scanner's functions. The only other con- 
trols are two knobs. One is used to turn the 
unit on and set the volume; the other is used 
to set the squelch. Ten channel-indicator 
LED's are used to tell you which channel in 
the band is being monitored. A small, but 
easily readable. LED readout is used to dis- 
play such things as the frequency being 
monitored, whether the unit is in the pre- 
programmed or normal (allowing the user to 
program his own frequencies) mode, and 
which scanner functions are active. Rear- 
apron connectors are provided for an ex- 
ternal antenna, external speaker, and the 
1 2,5-volt DC power input. The unit also has 
a built-in speaker and telescoping antenna, 
and comes with a wall-plug-type power 
supply for base- station operation. 

The instruction manual is just that, as it 
has little technical data and no schematic 
diagram, block diagram, theory of opera- 
tion, etc.; in addition, only limited 
troubleshooting hints are provided. What it 
does provide, however, are complete, easy- 
to-follow instructions for use. Setting up the 
unit for the first time; how to use the pre- 
programmed frequencies; keypad func- 
tions, and programming the unit are among 
the topics covered in detail. Warranty in- 
formation and the addresses of authorized 
service centers are also included. 

All-in-all we were rather impressed with 
this small scanner. Its features and perform- 
ance compare favorably with others in its 
class, and its ability to serve as a base, 
mobile, or portable unit gives it all the 
flexibility that anyone may need. Among 
the accessories available are a mobile 
mounting bracket and a Porta-Pac battery 
pack for portable use; those list for $9.95 
and $39.95, respectively. The BMP 10/60 
has a suggested retail price of $349.95. R-E 
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electronic components 



Belmont, California 94002 



ial listing of over 600 items available 
from 600 authorized Jim-pak Distributors: 



7400 2/.8S 

7*02 2/.8S 

7404 2/.S5 

7406 2/U9 

7407 2/1.19 



7408 
7410 
7414 
7417 
7420 
7447 
7474 
7475 
7476 
74S5 
7486 
7489 



2/.B9 
. 2/.8S 
. .99 
.2/1.10 
. 2/.S5 
. .1.19 
. .69 
. .79 
. .69 
. .1.19 
.2/1.19 
. 2.99 



TTL 

7490 . 
7493 . 
74100. 
74109. 
74121. 
74123. 
74150. 
74154. 
74157. 
74161. 
74164. 
74174. 
74175. 
74192. 
74193. 
74367. 
74393. 



fflfr 



.85 
.35 
. .2.25 
.2/1.19 
. .69 
. .99 
. .1.95 
. .1.95 
. .99 
. .1.19 
. .1.59 
. .1.59 
. .1.49 
. .1.19 
. .1.19 
. .99 
. .1.95 



POTENTIOMETERS 



-4 



2 Wan @ TCTC 

7/8" Slotted Shift 

Linear Tapsr 

1K. GK. 10K. 2SK, 50K, 

INK, 1 Mag 

CMU ......$2.95 




t J 



3/4 Watt @ TtFC 

15 Turn Pot. 

Linear Tapsr 

100 Ohm, GOO Ohm, 

1K. 5K. 10K, 50K, 

100K, 500K, lMeg 

830P $1.79 



DATA BOOKS 

% 



JPTTL Jlm-P«k7400/74LSTTL 13.95 

JPCML Jim-Pak CMOS/Linear 4.49 

JPMPD Jim-Pak Micro. /Display 3.9S 

30001 National CMOS 6.95 

30003 National Linear 9.95 

30005 National Til Logic 9.95 

30009 Intarsl T.95 

10400 Iniel Companint 10.95 



fflP CIVIOS 



4000 
4001 
4002 
4006 
4009 
4010 
4011 
4013 
4016 
4017 
4016 
4020 
4023 
4024 
4027 



.55 

.55 

.59 

1.49 

.79 

.79 

.55 

.79 

.79 

1,39 

1.39 

1.39 

.49 

1.19 

.79 



4030 
4040 
4044 
4046 
4047 
4049 
4050 
4061 
4066 
4069 
4070 
4071 
4081 
4093 
4511 



.75 

1.79 
1.39 
1.95 
2.75 
.79 



1.59 

,95 
.69 
.75 

.69 

.59 

1.19 

1.95 



CONNECTORS 

-l..'l..v .*:. Jt. ..'.. Ji.4LJL J---'- Jl .■' 




DB25P D-Subml mature Plug 3.95 

□ B25S D-SuDmlnlature Socket 4,95 

DBS1226 Cover for DB25P/S 2.25 

22/44SE P.C. Edge 2.95 

UGSS/U BNC Plug 2.19 

UGS9/U BNC Jack 3.95 

UG17B/U UHF Adapter ,59 

S0239 UHF Panel Recp, 1.49 

PL258 UHF Aoapter 1.95 

PL259 UHF Plug l.JS 

UG260/U BNC Plug 2.39 

UG1094/U BNC Bulkhead Recp. 1.49 



TrmT^ 



LM301N. 

LM205H. 

LM307N. 

LM308N. 

LM309K, 

LM310N, 

LM311N. 

LM317T. 

LM318N. 

LM319N. 

LM320K-5 

LM7905T 

LM7912T 

LM791ST 

LM323K. 

LM324N. 

LM337T . 

LM339N. 



LINEAR fflff 

.59 LM780ST . 
LM7S12T . 
LM7815T 
LM380N. 
LM3S4N. 
LM5S5N. 
LM556N, 
LM565N. 
LM566N. 
LM567N. 
LM723N. 
LM741N. 
LM1310N 
LM1458N 
LM1488N 
LM1489N 
LM1600N 
76477N. . 



1.39 

.75 
1.19 
2.25 
2.69 
1.49 
2.29 
2.95 
2.95 
2.25 
1.75 
1.75 
1.75 
5.95 
1.29 
2.29 
1.29 



1.75 
1.75 
1.75 
1.49 
2.49 

.69 
1.49 
1.95 
1.95 
1.79 

.79 

.65 
2.95 

.99 
1.59 
1.59 
4.49 
3.95 



DIP JUMPERS AND CABLE ASSEMBLIES 

DJ-14-1 14-Pln 1-Foot Single-End (Dip Jumptrj $2.95 

0J-16-1 16-Pfn 1-Foot Singh-End (Dip Jumporj 3.25 

BJ-24-1 24-Ptn 1-Foot Single-End (Dip J urn par) 3.96 

OJ-40-1 40-Pln 1-Foot Singh-End (Dip Jumper) 7.95 

OJ-14-1-14 14-Pln 1-F001 Double- End (Dip Jumper) 4.25 

0J-16-1-16 16-P1n 1-Foot Double-End (Dip jumper) 4.95 

DJ-24-1-24 24-Pln 1-Fool Double-End (flip Jumper) 5.95 

DJ-40-1-40 40-Hn 1-Foot Ooubie-End (Dip Jumper) 11.95 

DJ-14-3-14 14-Pln 3-Foot Double-End (Olp Jumper) 5.49 

OJ-16-3-16 16-Pin 3-Foot Double-End (Dip Jumper) 5.95 

DB25P-4-P D825P - 4 Fool - DB25P (Cable AsiemWy| 16.9S 

DBE5P-4-5 B625P - 4 Fool - DBZ5S (Cable Miembh/) 17.95 

DB25S-4-S DBZ5S - 4 Foot - D8;5S (Cable Assembly) 18.95 






JE215 Adjustable 
Dual Power Supply 

General Description: The JE215 is 3 Dual Power 
Supply with independent adjustable positive and nega- 
tive output voltages. A separate adjustment for each 
of the supplies providesthe user unlimited applications 
for IC current voltage requirements. The supply can 
also be used as a general all-purpose variable power 

S"PPlV- FEATURES: 

• Adjustable regulated powsr supplies. 
POS, and neg. 1.2VDC to 15VDC. 

>. -* ■ Power Output [each supply): 

5VDCC?} 500mA, TOVDCtS 750mA, 
12VOC@500itiA, and 
15VDC@ 1 75mA. 

• Two, 3'T-anninal adj. IC regulators 
with thermal overload protection. 

■ HeaT sink regulator cooling 

• LED "on" indicator 

■ Printed Board Construction 

• 12QVAC input 

• Size: 3-1/2"w x 5-1/16"L * 2"H 

JE21 5 Adj. Dual Power Supply Kit (as shown) . . $24.95 




<J# - 



# 



JIM-PAK 
KITS 




JE730 JE701 

JE2M SV 1 Amp Hcgulatai) Power Supphr Kit $14 9S 

JE2BS Mulli-Voftaj! Board Kit (Ada pis to JE2Q01 12.95 

JE210 S-15V/ .5-1.5 Amp Regulated Power Supply Kit 19.95 

JEZ1Z Neg. 12VBC Adapter Doard Kit (for JEEirj) 9 95 

JE215 Adjustable Power Supply Ktt( Pictured above center) 24.95 

JE300 Digital Thermometer Kit 39.95 

JE305 Solar Call Pa ml Kit 19.95 

JE6M Heiadecimal Encoder KM 59.95 

JE610 ASCII Encoded Keyboard Kit 79.95 

JETC1 6-Dlglt (.300") Clock KK (Pictured »bovo rlghl| 19.95 

JE730 4-Dlglt |.357"| Clock Kit (Pictured above left) 14.95 

JE747 6-0iglt (.630"| Clock Kit 29.95 

JE22D5B Function Oeneritor Kit (Pictured below right) 19.95 

GRAB BAGS 

GB100 Ceramic Disc. Capacitors (100) 52.95 

GB 1 01 Mylar Capacitors. (60) 4.95 

GB1D2 FJectrotytte Capacitors (60| 4.95 

GB103 Tantalum Capacitors (40 4.95 

GB107 Stan Diodes (1 N914/1N41H) (10D) 2.95 

GB108 TTL Series Integrated Circuits 50) 4.95 

GB103 Linear Integrated Circuits (30) 4.95 

GB1 10 Assorted LEDj (100| 5.95 

GD1 13 Miniature Trimmer Pots (30) 4.95 

BB116 1/4VYatt Resistor Assortment (200| 2 95 

GB1 17 1/2 Watt Resistor Assortment 2001 2.95 

GB120 Miniature Slide Switches (25) 3.95 

DB1I3 Heal Sinks Assortment (30) 3.95 

GB127 Transistors Plistic/Ptwar (100 3.95 

DB137 Chokes. Co8s and Inductors (50) 3.95 

GR139 3-4 Terminal Solder/Screw Typo (40) 3.95 

GB140 Spacers, Slindolfs. Insulators (150) 2.95 

GR141 Washer) and Spacers ....200 2.95 

GB145 Lugs, CrlmpOn (100 2.95 

EB147 Hardware Met - Kins. Screws, etc (500) 5.95 

GR154 I A 2Watt Resistor Assortment (100) 2.95 

&B162 7-Serjment Displays (50) 5.95 

GB165 Toggle, Rocker, Push Button Switches (40) 10:95 

GB173 II Tests Sort 3/B" Potenlnmelefj (100) 5.95 

GB175 1 *3Amp Silicon Ftoctiliers (Diodes) . . (100) 3.95 

GB1T7 Shrink Tubing - Assorted 1" pieces ..(200) 3.95 



LS Schottky fflrrF 

74LS0O. .... .55 74L.S109 . . 

74LS02 55 74L.S123 . . 

74LS04 .69 74LS138 . . 

74L.S08 55 74US139 . . 

74LS10 5S 74LS154 . . 

74LS14 1.09 74LS157 . . 

74LS30 55 74LS161 . . 

74L.S32 69 74LS174 . . 

74LS3S 69 74LSJ75 . . 

74LS42. .... 1.29 74LS192 . . 

74LS47 1.29 74LS193 . . 

74LS48. .... 1.79 74LS221 . . 

74LS73 75 74L.S244 . . 

74L.S74 69 74LS245 . . 

74LS75 75 74LS367 . . 

74LS85 1.49 74LS374 . . 

74LS90 89 S1LS97. . . 



. .75 
1.49 
1.29 
1.29 
1.95 
1.19 
1.29 
1.19 
1.19 
1.49 
1.49 
1.49 
1.89 
3.49 
.89 
1.95 
2.29 



SOCKETS 



P 



Low Prof 1 1 
8 pin LP . 
14 pin LP . 
16 pin LP . 
IB pin LP . 
20 pin LP . 
22 pin LP . 
24 pin LP . 
28 pin LP . 
36 pin LP . 
40 pin LP , 



8 Wire Wrap 

2/.59 14 Pin WW tin .75 

2/.S9 14 pin WW gold 1.09 

2/.79 16 pin WW tin .79 

2/.S9 16 pin WW gold 1.19 

2/.99 24 pin WW gold 1.69 

2/1.09 40 pin WW gold 2.75 

.79 14 p, plug/cover 1.29 

.82 16 p. plug/cover 1.39 

.99 24 p. p|gg/coverl.9S 

1-19 Also.TheMolexLlne 



DIODES & TRANSISTORS 



IN751 
IN757 . 
IN11BB. 

IN3600. 
IN4001. 
IN40O4. 
IN4007. 
1N4148. 
IN4733, 
IN4734. 
IN4735. 
I N5401 . 
IN5408. 



. 2/. 59 
. 2/.S9 
. 2.69 
. 5/.99 
. 4/.S9 
. 4/.S9 
. 4/. 79 
. 10/.99 
. 2/.69 
. 2/.69 
. 2/.69 
.3/1.19 
.3/1.99 



2 N 2219 A. . 
2N2222A. . 
2N2907A. . 
2rM30S5. . . 
2N3772. . . 
2N3904. . . 
2N3906. . . 
2N4401, . . 
2N4403. . . 
2N5129, . . 
2N5139. . . 
TIP29A . . 
TIP31A . . 



2/1.19 

2/. 89 

2/. 89 

.99 

2.25 

2/.S9 

2/.69 

2/. 79 

2/. 79 

2/.S9 

2/.S9 

.89 

.99 



CAPACITORS 

Dipped Tamalum ELECTROLYTIC 



lmfd@35V 
.47mfde35V 
lmtd@3SV 
2.2mfd@25V 
3.3mfd@25V 
4.7nvtd @25V 
10mfd825V 
33mfd®25V 



2/.S9 
2/.S9 
2/.S9 
2/1.09 
2/1.19 
2/1.39 
1.19 
3.95 



10OV MYLAR 



.OQl-.Olmfd 
.022 mf a 
.047mfd 
.Imfd 
,22mfd 



4/. 79 
4/.S9 
4Z.99 
4/1.19 
4/1.29 



lmfd®50V 

4.7mfd®SOV 

10mfd#50V 

22mtd®50V 

47mfd@s0V 

100mfdi>50V 

220mfd@SOV 

1000 m fd®25V 

2200mfd@16V 

50V CERAMIC 
10pf-.022mfd 4/.S9 
.047m)d 4/.60 

.lmfd 4/.79 



3/.S9 

2/.S9 

2/. 69 

2/.79 

2/. 89 

.59 

.69 

1.19 

1.39 



MICROPROCESSORS 

Z80A CPU (4MH7) 13.95 

1173AN-1 30Tune Musical MPU Chip 8.95 

SOSOA CPU 6.95 

8212 8 Bit I/O Port 3.95 

8216 Bl-Dlrectlonal Bus Driver 4.49 

2513/2140 Character Generator 12.95 

8T97 Tri-State Hex Buffer 2,25 

AY-5-1013 30K Baud UART 6.95 

AY-5-2376 88-Key KeyDoard Encoder 11.95 

2114-2 4K Static RAM (200ns) 3.95 

MK4116 16K Dynamic RAM (250ns) 3.95 

270S 8K EPROM 5.95 

2716 16K EPROM (+5V) 9.95 



Function Generator Kit 




Provides 3 basic 
waveforms: tine, 
triangle and square 
wave. Freq, range 
from 1 HitolOOK 
Hi. Output ampli- 
tude from votti 
to over 6 volt* 
(peak to peak). 
Umi a 12V supply 
or a 16V split sup. 
Ply. Includes chip, 
P.C. Board, com- 
ponents & instruc- 
tions. 



JE2206B $19.95 



> 
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HEATH/ZENITH 
A GIANT STEP AHEAD 




Computer power, printer speed, 
hard disk storage -alt in one system. 

The three elements you need for smooth, rapid data handling 
are together now in one Heath /Zenith system. For word 
processing, business and financial applications, or custom 
programming- this is the performance standard evolving in 
computer technology. It's what you expect from a strong 
partner. 

All-ln-One Computer 

The heart of the system is the Heath/Zenith 89 Computer, 
a complete, stand-alone unit with professional keyboard, 
smart video terminal and 5V4-inch disk drive, it's easy to use 
for people having little or no experience -yet it can also 
run extended languages like BASIC, COBOL, FORTRAN 
and Pascal. 

The 89 comes with 48K bytes RAM, expandable to 64K. 
It has two Z80 microprocessors, one for computer functions, 
one for terminal functions. And three serial I/O ports for 
interface with printers and modem. 

The video display features a 12-inch diagonal, high- 
resolution CRT that's easy on the eyes. It displays up to 
2,000 characters at a time, 24 lines (plus 25th status line) 
by 80 characters, with full cursor control. Also 33 block 
graphic characters for charts and graphs. 

The heavy-duty keyboard follows standard typewriter format 
for easy operator training. All terminal functions are pro- 
grammable from keyboard or I/O ports. 

The 5 1 /4-inch floppy diskette stores 100K bytes of infor- 
mation and interfaces on line with the Heath/Zenith 67 
Hard Disk System. 



Winchester Disk System 

The 67 Disk System features one hard disk and one 
8-inch, soft-sectored floppy for total on-line storage of 
10.782 megabytes (formatted). That's a huge data base. 

The floppy is double-sided, double-density and can also 
operate in single-sided or single-density modes, compatible 
with standard IBM 3740 format. 

The 67 features write-protect switches for both drives to 
prevent accidental erasure of information. The average 
access time of the hard disk drive is 70 milliseconds. 

High-speed printer 

The Heath/Zenith 25 Printer is a heavy-duty, high-speed, 
dot matrix printer that gives you sharp, clear printouts, tt 
prints over 150 characters per second with whisper-quiet 
smoothness. 

The entire 95-character ASCI I set prints in uppercase and 
lower case with descenders, in a 9 x 9 matrix. Also, 33 block 
graphic characters let you create graphs and charts. All 
functions and timing are microprocessor-controlled. 

It uses standard edge-punched papers and features a 
convenient cartridge ribbon for easy, no-mess replacement. 




HICROCOMPUTERS- 
►YSTEM PERFORMANCE 



Versatile software and accessories 

The Heath/Zenith System offers you a choice of operating 
systems, including popular CP/M. 

There are programs for word processing, business appli- 
cations, and versatile utility functions. And the Heath User's 
Group offers a library of over 500 low-cost programs for 
home, work or play. 

For your custom programs, Microsoft languages are avail- 
able in BASIC (compiler and interpreter), FORTRAN and 
COBOL. Or learn to write and run your own programs with 
special self-study programming courses for Assembly, 
BASIC, Pascal or COBOL 

Free demonstration awaits you at 
your Heathkit Electronic Center 

Pick the store nearest you from the list at right. And stop 
in today for a demonstration of a Heath/Zenith system. 
If you can't get to a store, send for our new, FREE Heath/ 
Zenith Computer Catalog -with the latest, most advanced 
hardware and software available. Write to Heath Co., 
Dept. 020-926, Benton Harbor, Ml 49022. 




Visit Your Heathkit Electronic Center* 

where Heath/Zenith Products are displayed, sold and serviced. 



PHOENIX, AZ 

2727 W Indian School Rd 

602-279-6247 

TUCSON, AZ 

7109 E Broadway 

602-885-6773 

ANAHEIM. CA 

330 E. Ball Rd. 

711-776-9420 

CAMPBELL, CA 

2350 S Bascom Ave. 

408-377-8920 

ELCERRITO.CA 

6000 Potrero Ave. 

415-236-8870 

LA MESA, CA 

8363 Center Dr 

714-461-0110 

LOS ANGELES, CA 

2309 S. Flower SI. 

213-749-0261 

POMONA, CA 

1555 N Orange Grove Ave 

714-623-3543 

REDWOOD CITY, CA 

2001 Middtelield Rd 

415-365-8155 

SACRAMENTO. CA 

1860 Fulton Ave. 

916-486-1575 

WOODLAND HILLS, CA 

22504 Ventura Blvd 

213-883-0531 

DENVER. CO 

5940 W. 38th Ave 

303-422-3408 

AVON 111 

395 W Main SI. (Rt. 44) 

203-578-0323 

FT. LAUDERDALE . FL 

7173 W. Broward Blvd 

Plantation 

305-791-7300 

HIALEAH. FL 

4705 W. 16lh Ave. 

305-823-2280 

JACKSONVILLE, FL 

8262 Arlington Expwy. 

904-725-4554 

TAMPA, FL 

4019 W.Hillsborough Ave, 
B13-886-2541 
ATLANTA. GA 
5285 Roswell Rd. 
404-252-4341 

HONOLULU, HI 
98-1254 Kaahumanu St., 
Pearl City 
808-487-0029 
CHICAGO.IL 
3462-66 W. Devon Ave. 
312-583-3920 
DOWNERS GROVE, IL 
224 0gdenAve. 
312-852-1304 



INDIANAPOLIS, IN 
2112 E. 62nd SI. 
317-257-4321 
MISSION. KS 
5960 Lamar Ave. 
913-362-4486 
LOUISVILLE, KY 
12401 ShelbyvilleRd. 
502-245-7811 
KENNER.LA 
1900 Velerans 
Memorial Hwy 
504-467-6321 
BALTIMORE. MD 
1713 E JoppaRd 
301-661-4446 
ROCKVILLE.MO 
5542 Nicholson Lane 
301-881-5420 

PEABOQY, MA 
242 And over SI. 

617-531-9330 
WEUESLEY, MA 
165 Worcester Ave 

617-237-1510 

DETROIT, Ml 

18645W. EighlMileRd. 
313-535-6430 

E.DETROIT, Ml 
18149 E. Eight Mile Rd. 
313-772-0416 
HOPKINS, MN 
101 Shady Oak Rd 
612-038-6371 

ST. PAUL, MN 

1645 White Bear Ave. 
612-778-1211 
BRIDGETON.MO 
3794 McKelvey Rd 
314-291-1850 
OMAHA, NE 
9207 Maple St 
402-391-2071 
ASBURYPARK.NJ 
1013 State Hwy. 35 
201-776-1231 
FAIR LAWN. N J 
35-07 Broadway (R I. 4) 
201-791-6935 
AMHERST. NY 
3476 Sheridan Dr. 
716-835-3090 

JERICHO, L.I, NY 

15 Jericho Turnpike 
516-334-8181 
ROCHESTER, NY 
937 Jefferson Rd 
716-424-2560 

N.WHITE PLAIMS, NY 

7 Reservoir Rd. 
914-761-7690 
GREENSBORO, NC 
4620-CW Market St 
919-299-5390 



CINCINNATI, OH 

10133 Springlield Pike, 
Wood lawn 
513-771-6850 
CLEVELAND, OH 
28100 Chagrin Blvd 
216-292-7553 
COLUMBUS, OH 
2500 Morse Rd 
614-475-7200 
TOLEDO, OH 
48 S. Byrne Rd 
419-537-1867 

OKLAHOMACITY.DX 
2727 Northwesl 
Expressway 
405-848-7593 
FRAZER, PA 
630 Lancaster Pike 
[fit, 30) 
215-647-5555 
PHILADELPHIA, PA 
6318 Roosevell Blvd. 
215-288-0180 
PITTSBURGH, PA 
3482 Wm Penn Hwy 
412-824-3564 

WARWICK, Rl 

558 Greenwich Ave 

401-738-5150 

DALLAS, TX 

2715RossAve 

214 826-4053 

FORT WORTH, TX 

6825-A Green OaksRd. 

817-737-8822 

HOUSTON, TX 

1704 W, Loop N. 

713-869-5263 

SAN ANTONIO, TX 

7111 Blanco Road 

512-341-8876 

MIDVALE, UT 

SB Easl 7200 South 

801-566-4626 

ALEXANDRIA, VA 

6201 Richmond Hwy 

703-765-5515 

VIRGINIA BEACH, VA 

1055 Independence Blvd 

804-460-0997 

SEATTLE, WA 

505 8th Ave N. 

206-682-2172 

TUKWILA.WA 

15439 53rd Ave. S 

206-246-5358 

MILWAUKEE, Wl 

5215 W. Fond du Lac 

414-873-8250 

'Units of Veritectinology 
Electronics Corporation in 
the U S Prices, specula- 
tions snd product availability 
subject Co change without 
notice 
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NEW IDEAS 



Model rocket launcher 



MODEL ROCKETRY [5 A FASCINATING HOBBY 

that is enjoyed by millions, young and old 
alike. It teaches the principles of aerodyna- 
mics and gravity, among other subjects, in a 
way that can't be duplicated by using a 
textbook or slide rule. 

Model rockets are generally ignited by 
heating a nickel-chromium wire that is in- 
serted into the engine so that it touches the 
propellent. The wire is heated by passing a 
current through it, and the usual power 
source is a standard lantern battery. The 
circuit described here adds some class to the 
launch procedure. It allows the user to move 
up to 300 feet away from the rocket (nor- 
mally, you're limited to a distance of 10-15 
feet). Among the advantages is that it aids 
tracking and recovery, not to mention 
safety. With a few modifications, the laun- 
cher could be used for such things as a 
timer, sequencer, or reflex tester. 

The circuit, shown in Fig, I , consists of 
two parts — the launch timer itself and an 
automatic-off timer. The heart of the launch 
timer is IC1, an LM3914 (National) bar- 
graph display driver. When power is ap- 
plied to that IC, the countdown LED's se- 
quence on until they are al I lit . When the last 
one, LED1, is fully lit, transistor Ql sat- 
urates, energizing RY2. When that hap- 
pens, a circuit between the lantern battery at 
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the launch pad and the nickel-chromium 
wire is completed; the wire heats up as be- 
fore, and the rocket is launched. Resistor R4 
and capacitor C3 determine the countdown 
timing; with the values shown it should be 
approximately 10 seconds. Resistors R3 
and R5 set the LED brightness. 

In a project of this type, safety is of the 
utmost importance. That's the purpose of 
the second half of the circuit. When RY2 
opens, the current flow to Q2 is disrupted. 
But, because of the presence of R2 and C4 
in the circuit, the transistor remains sat- 
urated for about 3 seconds. After that, 
however, the transistor stops conducting 
and RY1 is de-energized. That cuts off the 
power to the rest of the circuit, and RY2 
de-energizes again, breaking the circuit to 
the launch pad. Speaking of safety, that's 
the purpose of S2 — it is there so that the 
launch circuit can be disconnected from the 
timer; disconnecting that circuit eliminates 
the possibility of an accidental launch. 

Operating the launcher is very simple. 
Switch S3 is used to reset the countdown. 
Once that is done, pressing SI starts the 
launch sequence; the rest is automatic. 
Switch S4 is used to latch RY1 manually if 
needed. That's all there is to it. 

The circuit can be built on perforated 
construction board using point-to-point wir- 
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FIG. 1 



ing. Assembly is very easy (incidently, I'm 
only 13 and had very little trouble with it). 
As I said, with the values shown, the timing 
period is about 10 seconds; however, noth- 
ing in the circuit is very critical. Lead 
lengths should be kept as short as possible, 
however; if they get too long, oscillation 
may occur. To prevent that, C2 can be in- 
stalled in the circuit as shown. 

You can use any PNP transistor for Ql 
and Q2, although the 2N404 seems to be a 
good choice. Switches SI and S3 are nor- 
mally open momentary pushbuttons. 
Switch S2 is DPDT, and S4 is SPST. The 
relays, RY1 and RY2, are SPDT, Radio 
Shack 275-004 or equivalent. The power 
source, Bl , is 6 "C" cells wired in series — 
John Miles 



NEW IDEAS 

THis column is devoted to new ideas, 
circuits, device applications, construc- 
tion techniques, helpful hints, etc. 

All published entries, upon publica- 
tion, will earn $25. In addition, Panavise 
will donate their model 333— The Rapid 
Assembly Circuit Board Holder, having a 
retail price of $39.95. It features an eight- 
position rotating adjustment, indexing at 
45 -degree increments, and six positive 
lock positions in the vertical plane, giving 
you a full ten-inch height adjustment for 
comfortable working. 

I agree to the above terms, and grant 
Radio-Electronics Magazine the right 
to publish my idea and to subsequently 
republish my idea in collections or com- 
pilations of reprints of similar articles. I 
declare that the attached idea is my 
own original material and that its publi- 
cation does not violate any other copy- 
right. I also declare that this material 
had not been previously published. 



Title of Idea 



Signature 



Print Name 



Daie 



Street 



City 



State 



Zip 



Mail your idea along with this coupon 
to: New Ideas Radio- Electronics, 
200 Park Ave. South, 
New York, NY 10003 
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Official Videogame 

Concert Contest 

€ntry Form 

(This form must accompony your entry) 

(You must us© an original entry form. No copies or facsimiles 

ore acceptable.) 

OFFICIAL RULES 

This contest is designed to test your skills By orchestrating your own home 
videogome or personal-computer-game sounds into o symphonic arrange- 
ment short but sweet, end imaginatively editing them on a stoodard cassette 
tape you can enter the Radio-Electronics Videogame Concert Contest and 
take o shot at winning some of the prizes described on the other side of th>s 
page 

1. Composition must not be less than 2 minutes in length and must not 

exceed S minutes (Total ploying ;rme.) 

t, Entry must be recorded on o standard cassette tope. It will be played 
bock on o standard deck.- no noise reduction (such os Dolby) will be used. 

3. Each entry must be accompanied by a complete, signed, offiaoi entry 
f a rm. Entries that da not hove ofrsciol forms attached or have forms that are not 
completed or signed, will be disqualified. Entry forms con be found tn every 
copy of the July T982 ond August 1 982 issues of Rod i o - El ectron i cs No cop i es 
or facsimiles will be accepted. In the event thot you cannot locate Gn issue 
locally, these issues ore available directly from Radio-Electrodes The cost is 
i 1 . 25 plus 1 1 00 for first doss postage. Payment must include your order, and 
must be payable in US funds, 

4. All entries must be postmarked no loter than August 30. 1 982 and must 
be received no loter than September 1 5, 1 982. 

5. Only one entry per individual in each category, fin individual can enter all 
four categories (once in each category) Vou cannot enter tne some category 
more than once. 

A. fill entries must be original compositions of the entrant 

7. Rll entries become the property of Rodio-€lectronics By submitting on 
entry ond in return for Radio-Electron ics considering your entry, the entrant 
transfers all copyright rights to the submitted materials to Radio-Electronics. 

8. No entries can be acknowledged or returned. 

•- The decision of the judges >s final. 

10. LUmners will be announced in the December 1982 issue of Rodto- 
eiettronics l f you wish to receive a list of the winners send a stomped 
self- addressed envelope to: Videogame Contest Winners, Radio-Eiectronics, 
200 Park Rve South, New York, N& 10003. 
Void where prohibited by I qui. 



Make a move that 

makes you a 

a winner! - 



Mail to: 



Electronics 

Videogame Concert Contest 

200 Park five. South 
New York NY 10003 

Nome 



RddresS). 
City 



State- 



ZIP_ 



Category of entry: 
D Atari 

□ Magnavox (Odyssey) 

□ Other Videogame incl. personal computer (Type). 



D Mattel (Intellivision) 



Listing of game cartridges or computer softtuare used to form this 
composition. Cartridges ore listed in the some order — and each 
time — thot their sounds appear in this entry. I have listed the name of 
the cartridge or computer softujore and the name of the manufactur- 
er. (Vou may continued this list on a separate sheet if it's too long to 
fit here.) 



I have submitted this entry to the Radio-6ectronics Videogame Con- 
cert Contest and will obide by the decision of the judges. I under- 
stood that in return for R-€ considering my entry thot I hereby transfer 
oil copyright rights of the material submitted to Radio-€lectronics and 
certify thot all moterials ore original developments of mine. 



Signature_ 
fige_ 



Dote_ 



If you are a minor, one of your parents or legal guardian must olso J 
sign this form. 
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Learning 
electronics 
is no picnic 
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At any level it 
takes work and 
a few sacrifices. 
But with CIE, 
it's worth it. 






Whoever said, "The best things in life 
are free',' was writing a song, not living 
a life. Life is not just a bowl of cherries, 
and we all know it. 

You fight for what you get. You get 
what you fight for. If you want a 
thorough, practical, working knowl- 
edge of electronics, come to CIE. 

You can learn electronics at home 
by spending just 12 hard-working 
hours a week, two hours a day. Or, 
would you rather go bowling? Your 
success is up to you. 

At CIE, you earn your diploma. It 
is not handed to you simply for putting 
in hours. But the hours you do put in 
will be on your schedule, not ours. 
You don't have to go to a classroom. 
The classroom comes to you. 

Why electronics training? 

Today the world depends on 
technology. And the "brain" of 
technology is electronics. Every year, 
companies the world over are finding 
new ways to apply the wonders of 
electronics to control and program 
manufacturing, processing. ..even to 
create new leisure-time products and 
services. And the more electronics 
applications there are, the greater the 
need will be for trained technicians to 
keep sophisticated equipment finely 
tuned and operating efficiently. That 
means career opportunities in the 
eighties and beyond. 

Which CIE training fits you? 

Beginner? Intermediate? Advanced? 
CIE home study courses are designed 
for ambitious people at all entry 
levels. People who may have: 

1 . No previous electronics knowledge, 
but do have an interest in it; 

2. Some basic knowledge or experience 
in electronics; 

3. In-depth working experience or 
prior training in electronics. 

You can start where you fit and fit 
where you start, then go on from there 
to your Diploma, FCC License and 
career. 

Many people can be taught 
electronics. 

There is no mystery to learning elec- 
tronics. At CIE you simply start with 
what you know and build on it to 
develop the knowledge and techniques 
that make you a specialist. Thousands 
of CIE graduates have learned to 
master the simple principles of elec- 
tronics and operate or maintain even 
the most sophisticated electronics 
equipment. 

CIE specializes exclusively in 
electronics. 

Why CIE? CIE is the largest 
independent home study school that 
specializes exclusively in electronics. 
Nothing else. CIE has the electronics 
course that's right for you. 

Learning electronics is a lot more 
than memorizing a laundry list of 



facts about circuits and transistors. 
Electronics is interesting! It is based 
on recent developments in the industry. 
It's built on ideas. So, look for a 
program that starts with ideas and 
builds on them. Look to CIE. 

Programmed learning. 

That's exactly what happens with 
CIE's Auto-Programmed® Lessons. 
Each lesson uses famous "programmed 
learning" methods to teach you 
important principles. You explore 
them, master them completely, before 
you start to apply them. You 
thoroughly understand each step 
before you go on to the next. You 
learn at your own pace. 

And, beyond theory, some courses 
come fully equipped with electronics 
gear (the things you see in technical 
magazines) to actually let you perform 
hundreds of checking, testing, and 
analyzing projects. 

Experienced specialists work 
closely with you. 

Even though you study at home, 
you are not alone! Each time you 
return a completed lesson, you can be 
sure it will be reviewed, graded and 
returned with appropriate 
instructional help. When you need 
additional individual help, you get it 
fast and in writing from the faculty 
technical specialist best qualified to 



answer your question in terms you can 
understand. 

CIE prepares you for your FCC 
License. 

For some jobs in electronics, you 
must have a Federal Communications 
Commission (FCC) License. For 
others, some employers tend to 
consider your license a mark in your 
favor. Either way, your license is 
government -certified proof of your 
knowledge and skills. It sets you apart 
from the crowd. 

More than half of CIE's courses 
prepare you to pass the government - 
administered exam. In continuing 
surveys, nearly 4 out of 5 graduates 
who take the exam get their licenses! 
You can be among the winners. 

Associate Degree 

Now, CIE offers an Associate in 
Applied Science Degree in Electronics 
Engineering Technology. In fact, all 
or most of every CIE Career Course 
is directly creditable towards the 
Associate Degree. 

Today is the day. Send now. 

Fill in and return the postage- free 
card attached. If some other ambitious 
person has removed it, cut out and 
mail the coupon. You'll get a FREE 
school catalog plus complete 
information on independent home 
study. For your convenience, we'll try 
to have a CIE representative contact 
you to answer any questions you may 
have. 

Mail the card or the coupon or write 
CIE (mentioning name and date of 
this magazine) at: 1776 East 17th 
Street, Cleveland, Ohio 44114. 




Pattern shown on 
oscilloscope screen 
is simulated. 



CIE 



Cleveland Institute of Electronics, Inc. 

1"7"76 Ease 17eh Screed, Cleveland, Ohio AA"Y\A 
Accredited Member National Home Study Council 



D YES. ..I want to learn from the specialists in electronics — CIE. Send me my FREE 
CIE school catalog... including details about the Associate Degree prog ram... plus my 
FREE package of home study information. 

Print Name 



Address. 
City 



.Apt, 



State. 
Age . 



.zip. 



. Phone (area code). 



Check box for G.I. Bill bulletin on Educational Benefits: □ Veteran 

MAIL TODAYI 



Q Active Duty 
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NEW — 

NOW 

AVAILABLE 
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CALL FOR OUR 
SPECIAL OFFER 



V209 20 MHz, Dual Trace, Portable, 
Complete with built-in Battery Pack. 

V509 50 MHz, Dual Trace, Dual 
Time Base, Portable (Battery pack 
optional). 



PORTABLE 
OSCILLOSCOPES 

BATTERY OPERATED 



MS-15 



Non-Linear Systems 

Call For Our Price* 
MS-215 




Single Trace 15MHz 
MS-230 




Dual Trace 15 MHz 



Dual Trace 30MHz 



New Sweep/Function Generator 



SfCWrfC/S/OrV 



MODEL 3020 



» Four instruments in one 
package— sweep generator, lunc 
tion generator, pulse generator. 
rone -out si generator, 

* Covers 0.02Hz-2MH* 

* 1000. 1 tuning range 

* Low- distortion high-accuracy 




1 Tbree-step attenuator pFus 
vernier control 

* Internal linear and log sweeps 

■ Tone-burst output is front-panel or 
externally programmable 



IFLUKEI DIGITAL MULTIMETERS 



Two New 4Vi-Digit Handheld 
DMM's from Fluke 
Wideband True RMS AC 
Measurements (100 kHz- 
8060A, 30 kHz-8062A> 
0.04% Basic DC Accuracy 
(8062A = 0.05%) 
Full Range Capability 
(200 fiA, 200 mV, 200 fi ranges) 
Autoranging Mil to 300 MJ1 
Relative (Offsei or Zero) Mode 
Audible and Visual Con- 
tinuity Indicators 



Frequency Measurement to 
200 kHz, 0.01 Hz Resolution 
to 200 Hz, 1 Second Re- 
sponse Time (8060A only! 
dBm Referenced to 60011 
(8060A only) 

Relative dB measurement 
(8060 A only) 

Conductance (8060A only) 
Separate Constant Current 
Source Diode Test 
Self Diagnostics 



$349. 



8060A 



$279. 



8062A 




NEW 




New Low Distortion Function Generator 







Display: 4Vz digit duplex LCD (19,999 count) 

A/D Converter: Dual Slope converter, autozero. autopolartty. 

Conversion: TRMS, AC coupled 

Display Annunciators: BT, low battery indication. 

REL, relative reference mode activated. [8060A: (k)Hz, fre- 
quency function activated, dB, dB function activated.] >< 
continuity activated.))), continuity tone activated. — .continuity 
detected indicator. 

Temperature: 0° to +50°C operating, -35° to +60°C storage. 

Temperature Coefficient: (0° to + 18°C or +28° to +50°C)° .1 
times the applicable accuracy specification per degree C plus 
the initial +18° to +28° specification. 






MODEL 3010 

* Generates sine, square and trtangJe 
waveforms 

* Variable amplitude and fixed TTL square- 
wave outputs 

* 0. 1 Hz to 1MHz in six ranges 

* Push button range and [unction selection 

* Typical s»ne wave distortion under 0.5 fl b 
from 0,1 Hz to lOOKHz 

* Variable DC oflset for engineering 

applications 

* VCO external input for sweep- frequency 
tests 
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PICTURE PHON€ 

Build the Picture Phone and you can use your telephone 

to send and receive live television pictures to and from almost anywhere. 

The first part of this series explains how the system works. 



n £| ui 4 THE TELEPHONE COM- 

W d I I I pany has recently been 
urging us to "reach out and touch some- 
one." The Picture Phone described here 
will allow you to do more than that- — it 
permits still video-pictures to be sent over 
ordinary phone lines so you can not only 
hear and "touch" someone, but also see 
him (or her). 

What do you need to send and receive 
pictures using the telephone? The most im- 
portant piece of equipment, of course, is the 
Picture Phone. It turns an ordinary video 



signal into a series of audio tones that the 
telephone equipment can handle and convey 
to a Picture Phone at the other end of the 
line. It also converts incoming video — in 
the form of tones — into a fast-scan video 
signal that can be viewed on a monitor or 
TV receiver. Fast-scan and slow-scan stan- 
dards are compared in Table 1 . 

A video camera is necessary (there's an 
exception to that, which we'll get to in a 
moment), but it need not be elaborate or 
expensive. A camera of the type used in 
closed-circuit applications will do the job 



TABLE 1 


FSTV 


SSTV 


Line rate— lines/second 
Frame rate — frames/second 
Aspect ratio 
Lines transmitted 
Lines displayed 


15,750 
30 
4:3 
525 
525 


15 

Va 
1:1 
128 
256 



and can be purchased for about SI 50. Of 

course, if you already own a color or biack- 

and-white video camera, you can use that. 

The picture can be viewed on a video 
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monitor or on a TV receiver fitted with an 
inexpensive RF- modulator that will convert 
the composite-video signal into one that can 
be received on an unused VHF or UHF 
TV-channel. 

You'll also probably need a device from 
your local phone company to couple the 
Picture Phone to their lines. 

The exception to the video-camera rule is 
due to the fact that, since what is being 
transmitted is a series of audio tones, none 
higher in frequency than 2300 Hz, pictures 
can be recorded on a standard audio- 
cassette. If you know what you want to 
send, and can borrow a camera, the pictures 
can be put on tape ahead of time and the tape 
played when you're ready. Pictures re- 
ceived via the Picture Phone can also be 
saved on cassette for future reference. 

Oh yes, you'll need a telephone, too. 

How Et's used 

How do you carry on a video conversa- 
tion using the Picture Phone? You start out 
just as you would any telephone conversa- 
tion, speaking with the party at the other end 
of the line. 

When the time comes, though, to illus- 
trate a point (or, perhaps, to show off a 
brand new addition to the family) you turn 
the mode switch to transmit, push the 
video button, and a picture will be transmit- 
ted to the Picture Phone at the other end of 
the line. The picture can be "set up" ahead 
of time and stored in the Picture Phone's 



memory or can be transmitted "live. " The 
same frame can be repeated over and over or 
a new one can be ' 'snatched' ' and sent every 
eight seconds. As you become more famil- 
iar with them, the capabilities of the Picture 
Phone will prove it to be an extremely ver- 
satile instrument. 

At the other end, when video is ready to 
be received, the mode switch is put into the 
receive position, the video button de- 
pressed, and, over a period of eight 
seconds, a still picture will appear from top 
to bottom on the screen of the monitor or TV 
set. The picture can be stored in the Picture 
Phone's memory and viewed even after the 
transmission is over and you are back in the 
voice mode. As was mentioned earlier, the 
pictures can be stored on audio cassettes for 
replay later. 

The system used by the Picture Phone is 
described elsewhere in this article but, be- 
fore we present instructions for building the 
device, we'll describe in some detail how it 
works. Not only will that help you to un- 
derstand what's going on, but you will also 
receive something of an education in how 
digital circuitry works. 

In must be mentioned that the construc- 
tion of this project is not for beginners — the 
circuit uses nearly 100 IC's on a tightly 
packed double-sided PC board — but for 
those with previous construction experi- 
ence, it should not prove difficult. Assem- 
bly is straightforward, and troubleshooting 
hints will be presented. Before we get to 



that, though, let's see what's needed to 
make the Picture Phone system function, 
and look at the circuit section by section. 

Signal conditioning 

Refer to Figs. 1 and 2 as we discuss how 
the Picture Phone operates. Signals from a 
fast-scan source such as a video camera or 
VCR are applied to J8, camera in. The 
signals are attenuated by R305 and AC- 
coupled to the video-input amplifier. DC 
bias is added to the signal by R307. 

The video-input amplifier consists of 
transistors Q4 and Q5. Its first stage has a 
gain of 10 and its second stage is an emitter 
follower whose low output-impedance 
drives the A/D converter. 

Slow -scan signals (see box copy) are in- 
put through either the tape in jack, J6, or 
from the telephone line. The incoming sig- 
nal drives a limiter made from op-amp 
IC90-b. Following that limiter are two ac- 
tive bandpass filters with full-wave rectifi- 
ers at their outputs. The output of the recti- 
fier is combined by IC91-b. That filter/ 
rectifier/combiner network forms a tuned 
FM-discriminator having an "S" -shaped 
transfer function. Modulation ripple is re- 
moved from the demodulated FM by a 4- 
pole Butterworth low- pass filter made from 
sections of IC92 and IC93. 

The recovered slow-scan video is then 
attenuated by R313 and DC-biased by 
R323. From there it is fed to the same ampli- 
fier used for fast scan. A section of switch 
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FIG. 1— LOGIC AND TIMING portions of Picture Phone circuit are shown at bottom of block diagram; 
video-processing blocks are at top. 
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HISTORY OF SSTV 



Slow-scan television (SSTV) was de- 
veloped during the 1S60's by amateur 
radio operators to allow them to send pic- 
tures within the narrow (3-kHz) bandwidth 
permitted them by the FCC For transmis- 
sions on frequencies below 440 MHz. 

Fast-scan television — the kind you're 
accustomed to watching in your living 
room — uses a bandwidth of about four 
MHz, so SSTV required a completely dif- 
ferent technique to meet its restrictions, 

SSTV uses a frame consisting of 128 
lines, instead of the 525 used com- 
mercially. The horizontal -line rate is 1 /1 5 
of a second {as opposed to 1/15,734- 
second for fast scan), which means that it 
takes eight seconds to send — or re- 
ceive — one siow-scan picture. 

Audio tones are used to send the video 
and sync information— SSTV is frequen- 
cy-modulated, unlike fast-scan TV, which 
is amplitude modulated. A frequency of 
2300 Hz represents white. 1500-Hz 
represents black, and 1 200-Hz is used for 
sync. 

In the early days of SSTV, the output of 
a fast-scan camera was sampled over a 
period of eight seconds and converted 
into the tones required to transmit the 
video over the air. That means that, if a 
live subject was used, he had to sit still for 
that length of time. 

At the receiving end, the image was 
viewed on a P7 (long-persistence) phos- 
phor CRT of the sort used in radar dis- 
plays. The picture started at the top and, 
eight seconds later, finished at the bot- 
tom. The top portion of the CRT was still 
glowing faintly at that point, and picture 
could be made out. There was no easy 
way, though to keep the image on the 
screen after it had been sent, so a lot of 
imagination was required. 

The first scan converters were analog. 




FIG. 1 



They used surplus (blemished) video 
storage-tubes that, if new and perfect, 
would have cost about $50,000. With 
them, fast-scan video could be written 
onto the tube quickly and read out slowly, 
meaning that you could "snatch" a fast- 
scan picture in a 60th of a second and 
then read it out slowly for slow-scan con- 
version. Similarly, a slow-scan picture 
could be received and written onto the 
surface inside the storage tube and then 
read out quickly— and repeatedly. That 
allowed the image to be reproduced on a 
black-and-white monitor or TV set and 
viewed until all the details had been 
absorbed. 

In the second half of the 1 970's another 
technique for scan conversion was de- 
veloped using digital IC's to store the 
video information. One of the earliest 
used (54 shift registers going around and 
around to store the data. Current scan 
converters, like the one described in this 
article, use RAM (Random-Access Mem- 
ory) IC's — the same sort used in com- 
puters—to hold the data representing the 
picture. 

One of the most impressive uses of 
SSTV has been made by the Jet Propul- 



sion Laboratories Radio Club, W6VI0, in 
Pasadena, CA. During the Viking mis- 
sions to Mars, and the Voyager space 
probe encounters with the outer planets, 
the club station has retransmitted pictures 
from space on SSTV to amateur radio 
operators all over the world. (Figure 1 
shows a view of Saturn's rings. The 
"spokes'" can be clearly seen.) Many of 
those pictures were seen before they 
were reproduced on television or in the 
papers, and some of the material that was 
sent never even made It to the media. 

Your use for SSTV will probably be 
more mundane (pun intended). The audio 
frequencies used for slow scan fit nicely 
into the bandwidth that can be carried on 
an ordinary telephone line, which means 
that you do not need radio equipment to 
send or receive pictures — you can do it by 
telephone. 

For a number of years the Bell System 
has offered a very limited Picturepbone 
service, which requires that you go to a 
special center — one of a very few, and 
only in large cities— to see and talk with 
someone at another similarly equipped 
center. That service is not cheap, and. as 
you can imagine, it has not been too con- 
venient, either. 

Now, using SSTV, you can exchange 
video with anyone, anywhere, as long as 
you both have a telephone. You can 
transmit and receive pictures for busi- 
ness — of the people Involved in long- 
distance negotiations, for example, or of 
portions of schematics, charts, or photo- 
graphs that might take days to get from 
coast to coast by conventional means. 

On a more personal note, you can chat 
with — and see — far-away friends and 
family whenever you like. All you need is a 
telephone, TV camera, and the Picture 
Phone. What's more, slow-scan video, 
because it's transmitted as a series of 
tones, can be stored on an ordinary audio 
cassette and replayed whenever you like. 
Top that, Ma Bell! R-E 



S2 selects either fast- or slow-scan video for 
input to the memory. 

Slow-scan sync signals are derived from 
the composite slow-scan signal by a low- 
pass filter made from IC93-b. An auto- 
matic-threshold sync separator, Ql, strips 
the sync from the video. Horizontal and 
vertical sync signals are separately filtered 
by non- linear filters Q3 and Q2. The filtered 
sync signals are converted to fast-rise-time 
logic signals by Schmitt trigger IC63. (The 
legend "ESH" stands for External Slow- 
scan Horizontal sync, and "ESV" for Ex- 
ternal Slow-scan Vertical sync, A bar above 
the legend indicates that the signal goes to a 
logic-low state when sync is present.) 

Fast-scan sync is derived from the input 
video by automatic-threshold sync sepa- 
rator Q7. The horizontal and vertical sync 
signals are separated by the differentiator/ 
integrator formed by Q8 and Q9. The sync 
signals are inverted and buffered by IC61-C 
and IC61-d. (The legend "EFV* stands for 
External East-scan Vertical sync and 
"EFH" for External East-scan Horizontal 
sync.) 



A/D conversion 

The analog video signal is continuously 
digitized into a series of 4-bit nybbles (half- 
bytes). A 4-bit nybble can represent 16 
shades of gray, which has been found to be 
sufficient to display an intelligible black- 
and-white image without either using ex- 
cessive memory, as would be the case if a 
larger word-size were used, or inducing ex- 
cessive contouring (abrupt transitions from 
one gray- shade to the next), as would be the 
case if a smaller word-size were used. 

A voltage divider (R60-R75) with equal- 
ly-spaced taps establishes the 1 6 amplitude 
levels representing the gray shades. Each 
tap is connected to a comparator (IC73- 
IC80), that outputs a signal indicating 
whether the amplitude (gray shade) of the 
video at its position is greater or less than 
that established by the voltage-divider 
chain. 

The comparator outputs are combined by 
logic gates IC88 and IC57-a and IC57-b to 
form a 4-bit nybble representing the in- 
stantaneous luminance value of the video 
signal. The whole forms what's known as a 



flash converter. 

This type of A/D conversion has certain 
disadvantages, namely that the transition 
from one gray shade to another may involve 
changing the state of more than one bit of 
the 4-bit nybble. If several bits change at 
once, voltage spikes may occur, and be read 
as part of the video data. To avoid that, 
before the data is entered into memory it is 
converted from a straight binary number 
into one expressed in Gray code. In the Gray 
code, it is possible to go from any 4-bit 
value to the next one without changing more 
than a single bit, which tends to eliminate 
the glitches we want to avoid. Binary-to- 
Gray code conversion is shown in Table 2. 

Memory 

The heart of the digital scan -converter is 
its memory. It consists of 16 jjlPD411D 
(MM5280) 4K x 1 dynamic RAM's. (See 
Fig. 3) The memory is organized so the LSB 
(Least Significant Sit) of each nybble is 
stored in IC1-IC4. Higher-order bits are 
stored in succeeding rows in the same order 
as they occur in the nybble. The memory is 
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FIG. 2— HEART OF THE PICTUREPHONE Is Its memory, sixteen 4K-blt IC's that store video Informa- 
tion prior to scan conversion. 
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FIG. 3— PINOUT OF MEMORY IC shows destina- 
tion of some of the signals generated by the 
Picture Phone's clocking and logic circuits. 
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multiplexed to increase its speed by operat- 
ing [CI, IC2, IC3, and IC4 (and back to 
IC1) in overlapping fashion. Thus the active 
IC's shift from column to column as the 
picture goes from pixel to pixel. Memory 
organization is shown in Fig, 4. 

Memory shifting is determined by the ce 
(Chip finable) signal, which will be dis- 
cussed later. As the memory shifts, it is 
necessary to shift the output from column to 
column. That is done by IC22 and IC38 — 
double-pole, 4-throw multiplexers. Input 
signals to memory are connected in parallel 
to each IC in any given row. 

The memory-control signals are ce, we 
(Write Enable) and cs (Chip Select). The ce 
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signal carries the clocking information. The 
we signal controls whether information will 
be fed into a memory IC, or read from it. 
depending on whether it is a logic-high or 
logic-low. The cs signal determines 
whether an IC is available for data transfer 
or not. 

In the Picture Phone, the ce signal acts as 
both the memory clock and as the source of 
the fast-scan memory multiplexing. Slow- 
scan multiplexing takes place according to 
the state of the cs signal. 

Display selector 

A 4-pole, double-throw multiplexer, 
IC55, determines whether the video moni- 
tor will display the picture stored in memory 
or the live (digitized) picture from the video 
source. The selection of the live or stored 
picture is made by S2. 

D/A conversion 

Before the digitized video can be con- 
verted back to an analog signal for viewing, 
it must be converted from gray-scale values 
back to standard binary ones. That conver- 
sion is performed by IC85, a 4-section ex- 
clusive or gate. By controlling the logic 
state of one of the inputs of that exlcusive 
or gate, inverted video (a negative image) 
can be produced. 

Weighting resistors connected to the out- 
puts of IC85 generate a voltage proportional 
to the value of the 4-bit binary word applied 
to its inputs. Emitter follower Ql 3 provides 
a low output-impedance to drive the video 
monitor. Sync and blanking signals are 
combined with the raw video by voltage 
shifting produced by transistors Ql 1 and 
QI2. 

Slow-scan generator 

In this section, slow-scan picture in- 
formation read from memory is latched, 
code-converted, converted from digital to 
analog form, and used to frequency mod- 
ulate an oscillator. 

At the end of each fast- scan line (every 63 
microseconds) the memory- address lines 
are connected to the slow-scan address 
counter long enought to read one slow-scan 
pixel. That piece of the slow-scan picture, 
still in digital form, is latched by IC54 and 
held until new information is available. 
Slow- scan pixels occur at a rate such that a 
new one is available every 500 mic- 
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FIG. 4— MEMORY IC columns are multiplexed to provide speed needed for last-scan applications. 



roseeonds. At the 63 -micro second rate, 
each pixel is read about nine times. That 
re-reading does not affect performance in 
any way. 

The latched information is converted 
from Gray to binary code by IC86 by the 
same process that was used for the fast- scan 
information. The same control signal that 
was used for black -to- white picture reversal 
in the fast-scan section is used for that pur- 
pose here. Because of the difference in pic- 
ture polarity between fast and slow scan, an 
inverter, IC68, is used in the polarity con- 
troMine. Resistors R98-R101, as well as 
R103 and RI06, are used for the digital-to- 
analog conversion. 

An electronic analog-switch, IC87, is 
used to select either slow-scan video or a 
DC sync-signal level for input to the FM 
oscillator, IC89. The operation of that 
switch is triggered by the horizontal and 
vertical sync-pulses. 

The FM oscillator. IC89, generates an 
audio-frequency triangle wave. That triang- 
le wave is later converted to a sine wave by 
ICI04, The amplitude of the slow- scan au- 
dio is controlled by R203. 

Fast-scan clocks 

All scan -conversion operations that do 
not require the fast-scan camera are con- 
trolled by clock signals derived from 
XTAL1, a6791.04-kHz crystal. Transistor 
Q6 is the oscillator, and a section of IC6 1 
acts as a buffer. 

Operations that use the fast-scan camera 
use a free-running oscillator synchronized 
with the camera's horizontal-sync pulses. A 
synchronized oscillator avoids the horizon- 
tal jitter of pixels that would take place if an 
asynchronous clock were used. The syn- 
chronous oscillator is a section of IC64. The 
snatch width trimmer potentiometer, 
R56, controls the oscillator frequency so 
that the camera and memory displays will 
have the same width. 

A4PDT multiplexer, IC48, selects either 
the crystal- or synchronous-oscillator. The 
latter is used to "snatch" a field of fast-scan 
video and for the camera display; the output 
from the crystal-controlled oscillator is used 
at all other times. 

The clock oscillators operate at 6.791 
MHz — twice the frequency of the system 
clock. Flip-flop IC32 divides the output of 
the oscillator by two to obtain the actual 
clock pulse-string, which assures perfect 
symmetry of the waveform. 

When we continue this article, we'll con- 
clude our discussion of how the Picture 
Phone works. We'll also look at the power 
supply for the unit, the telephone interface 
circuit, and. space permitting, begin our 
discussion of how to build and align the 
device. R-E 

D u b to space restricti on s , and the n ecess- 
ity for a lengthy technical discussion of the 
Picturephone circuitry, the parts list and 
foil patterns for the device will be pre- 
sented in a future part of this article, The 
wait will be worth it. 
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Your antenna plays an im- 
portant role in determining 
the quality of your television 
reception. Here's what to 
look for when you are 
choosing your's, as well as 
some tips on lead-in and 
pre-amplifiers. 



How 
Select 



The 



BEST TV ANTENNA 



MANY FACTORS COMBINE TO DETERMINE UP 

the kind of television reception you have. A 
transmitted signal must be present; an an- 
tenna must pick it up; it must be transmitted 
to the television receiver, and the electro- 
nics inside the TV set then must convert that 
signal into picture and sound. In difficult 
reception areas, every one of those factors 
are critical. In this article we will con- 
centrate on the antenna system. 

In strong signal areas where interference 
is not a problem, just about any antenna will 
perform satisfactorily. When interference, 
weak signals, or congested, overlapping 
signals exist, reception problems become 
serious. 

Our first step is to analyze our reception 
needs and problems. If signals are very 
weak, we need a high-gain antenna and per- 
haps a booster amplifier. If there are strong 
adjacent channels coming from different di- 
rections, a co-channel problem, or in- 
terference from power lines, power equip- 
ment, auto ignitions, strong FM signals, 
etc. , a highly directional antenna is needed. 

Remember: A strong signal is worthless 
if it is accompanied by strong interference. 
But an extremely weak signal, free of in- 
terference, can produce a watchable pic- 
ture. 

A highly-directional antenna can receive 
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signals from the front of the antenna while 
rejecting signals coming from the sides and 
rear of the antenna. Think of the antenna as 
having "tunnel vision," or a narrow beam 
width. It sees only what it is aimed at. To 
understand what makes an antenna work, 
let's "build" one, starting with one ele- 
ment. 

A simple dipole antenna (Fig. 1) consists 
of two rods, or one "element." The ele- 
ment is cut to a length that best matches the 
desired frequency. Since the antenna must 
send electronic impulses to the receiver, the 



FIG. 1— A SIMPLE DIPOLE ANTENNA. It is cut to 
the exact length for the frequency desired. 

stronger those impulses, the better the 
reception. The element will deliver the 
strongest possible signal if it is cut to the 
exact length for the frequency desired. The 
lower the frequency, the longer the 
wavelength; thus, the longer the element. 
The directional characteristic of a simple 
dipole antenna is shaped like a figure 8 (see 
Fig. 2). 

Now let's add two more elements to our 
simple dipole antenna, making it a three- 




FIG. 2— THE DIRECTIONAL CHARACTERISTIC 
of a simple dipole Is shaped like a figure eight. 

REFLECTOR 



DIPOLE DRIVEN 

ELEMENT 




DIRECTOR 



FIG. 3— THIS THREE-ELEMENT ARRAY con- 
sists of a dipole and two parasitic elements— the 
director and reflector. 

element array (Fig. 3). The shorter element 
is the front of the antenna, and that element 
is called a director. The middle element is 
our dipole. The longest element is a reflec- 
tor. Both the director and reflector are 
parasitic elements. They are not connected 
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directly to the antenna lead, but transfer 
received power to the driven, or hot element 
(the dipole in our example). The driven ele- 
ment is connected directly to the antenna 
lead in. 

A director "pulls in" a signal. The di- 
rector resonates when a signal hits it, and 
transfers that signal to the next element in 
line with it. In our three-element array, the 
director receives a signal, resonates, anil 
transfers a part of the signal to the dipole. 
That increases the signal that the dipole re- 
ceives, increasing the intensity of the sig- 
nal. As a result, the dipole produces stron- 
ger impulses that are sent to the receiver. A 
director is slightly shorter than the driven 
element. 

The reflector serves two purposes. First, 
it reflects signals hitting it from the front 
onto the driven element in front of it. That 
increases the signal that the driven element 
receives, increasing the intensity of the sig- 
nal. Second, it reflects signals hitting it 
from the back away from the antenna, pro- 
ducing a more forward directional pick-up 
pattern. A reflector is slightly longer than 
the driven element. 

The length, spacing, and number of ele- 
ments determines the antenna's gain and 
directional characteristics. Unfortunately, 
ideal spacing and element length for gain is 
not the same as ideal spacing and element 
length for directivity. However, a good 
highly-directional antenna is only slightly 
lower in overall gain than an antenna made 
for highest gain. Generally speaking, the 
more elements in similarly designed an- 
tennas, the more directional the antenna, 
and the higher the gain. 
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FIG. 4— A SIX-ELEMENT VHF antenna such as 
this Is good lor local TV reception. 



With those basic principles in mind, let's 
examine a few antennas. Figure 4 shows a 
simple 6-element VHF antenna. The long- 
est element is the reflector, the three short 
elements are directors, and the other two 
long elements are the driven elements. This 
is a low gain, slightly directional antenna, 




good for local VHF reception where in- 
terference is not a problem. 

Figure 5 is a more sophisticated VHF 
antenna. The front element is a U-Wire 
parasitic director that has dual resonance on 
both the low and high VHF bands. The 
second element is an FM-control element 
that reduces FM signals; it can be broken off 
at score marks to permit it to receive FM 
signals at full gain, if desired. The third 
element is a VHF high-band parasitic direct- 
or. The fourth element is a driven element 
with a U-Wire parasitic director attached 
that has dual resonance on both the low and 
high VHF bands. The remaining elements 
are all driven. Notice how they taper toward 
the front. Each longer element also acts as a 
reflector to the element in front of it. This 
antenna is a highly directional model that is 
good in weak signal areas. 




FIG. 5— FOR WEAK SIGNAL AREAS, a more 
sophisticated antenna, such as the one shown 
here, is required. 



FIG. 6— THIS HIGHLY DIRECTIONAL ANTENNA 
Is designed for both VHF and UHF reception. 

Figure 6 shows a combination VHF-UHF 
antenna. The front of the antenna has 10 
parasitic UHF directors. The next section of 
short elements has 1 1 UHF driven elements. 
The back section has 10 driven VHF ele- 
ments. There are no VHF parasitic directors 
or reflectors. However, the longer VHF ele- 
ments act as reflectors for the elements in 
front of them. The forward sweep angle of 
the VHF elements contributes to its di- 
rectional characteristics. This antenna 
works well in medium-signal areas with 
strong interference since the antenna is ex- 
tremely directional. 

Figure 7 is a totally different approach to 
UHF antennas. This antenna has four driven 
elements and a reflector screen. This type of 
UHF antenna is widely used because of its 
high gain and low cost. It has a wide beam 
width from the front, so it picks up signals 
from various directions from the front of the 
antenna. 

Figure 8 is a variation of Fig. 7. This 
antenna has 12 driven elements and a large 
reflector screen. It is extremely powerful, 
and very directional. It is a good choice in 
hilly or extremely weak UHF areas. 

Figure 9 is a highly directional UHF an- 
tenna. It consists of a driven element, sever- 
al parasitic directors, and a "corner reflec- 
tor." That combination delivers good re- 
sults in weak UHF areas where interference 
must be rejected from the sides and rear of 
the antenna. 

Figure 10 is an extremely powerful com- 
bination VHF-UHF antenna with medium 




FIG. 7— HIGH GAIN AND LOW COST are among 
the reasons tor this UHF antenna's popularity. 




FIG. 8— WITH 12 DRfVEN ELEMENTS, this UHF 
antenna Is a good choice for receiving weak 
signals. 




FIG. 9— THIS HIGHLY DIRECTIONAL UHF an- 
tenna is especially good when interference is 
persistent. 

to good directional characteristics. The 
front of the antenna consists of a high-gain 
UHF section with multiple directors, one 
driven element, and a corner reflector. 
Some of the directors are made in three parts 
(Fig. 11). Each of the parts resonates on the 
high UHF frequencies while all three 
together act as a longer element and reson- 
ate on the low UHF frequencies. 

The VHF section is on a split boom and is 
angled for more than one reason. First, it 
structurally strengthens the antenna. 
Second, it increases the "capture area" ver- 
tically. Third, it helps reduce VHF in- 
terference coming from above or below the 
antenna. This antenna is a good choice in 
very weak VHF-UHF areas with medium 
interference. 
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FIG. 10— SOME OF THE UHF DIRECTORS Is this 
powerful antenna are made In three parts (see 
Fig. 11). 




FIG. 1 1— EACH OF THE PARTS of this three-part 
UHF director resonates on the higher UHF 
frequencies. The three together act as a longer 
element and resonate on the lower frequencies- 
Antenna specifications 

There is no consistency among man- 
ufacturers as to what specifications they list, 
if any. However, let's examine the most 
common specifications used. 

1, The number of elements an antenna 
has is listed by some manufacturers. That 
specification, however, has little value 
when comparing one line of antennas to 
another. Notice we say that the antenna in 
Fig. 4 has 6 elements . That is a conservative 
method of counting elements. Some man- 
ufacturers would count these same elements 
as 12, Some manufacturers count an ele- 
ment that is driven, but also used as a reflec- 
tor, as two elements. 

The "number" of elements is not impor- 
tant. The length, spacing, and arrangement 
of the elements is what really matters. 

2. Antenna gain is a common specifica- 
tion. It is stated in decibels (dB), To com- 
pare gain figures, you must know what 
reference the manufacturer used to de- 
termine the gain figure. The most common 
reference is a half- wave dipolc. However, 
some manufacturers use a theoretical 
isotropic antenna as a reference. To com- 
pare the two methods, it is necessary to add 
2.1 dB to the di pole -referenced figure, or 
you can substract 2, 1 dB from the isotropic 
antenna reference figure. 

When referring to antenna gain in this 
article, we are using the more common di- 
pole reference method. 

The gain figures given for the antenna 
shown in Fig. 5 is shown in Fig. 12. Notice 
how the gain is much higher at the VHFhigh 
band (channels 7-13). We mentioned ear- 
lier the higher the frequency, the shorter the 
wavelength. It's now time to mention that 
the shorter the wavelength, the weaker the 
signal will be. 

In other words, given two transmitters, 
one on channel 2 and the other on channel 
13, both at the same location and transmitt- 
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FIG. 12— THE GAIN OF THE ANTENNA SHOWN IN FIG. S. The gain for the low band (channels 2-6) Is 
shown In a; the gain tor the high band (channels 7-13) is shown in b. 



ing with the same amount of power, at any 
given distance from the transmitting an- 
tenna, the channel 2 signal will be much 
stronger than the channel 13 signal. The 
main cause is the fact that the lower 
frequencies lend to "bend" more with the 
earth's curvature than do higher frequenc- 
ies, and that the higher frequencies lose 
more power in the air as they travel. Thus, 
the higher the frequency, the weaker the 
signal received, and the higher gain needed 
at the antenna. The average gain figures for 
several antennas are given in Table I . 

3. The antenna's front-to-back ratio, 
is another common specification. It is also 
expressed in dB's. Front-to-back ratio is 
defined as the ratio, expressed in decibels, 
of the gain of the peak of the main forward 
lobe to the gain of the peak of the largest 
lobe in the rear. In other words, it's the ratio 
of the forward gain to the rear gain. That 
specification is important in determining the 
antenna's directional pattern. The higher 
the F/B (front -to- back ratio), the more di- 
rectional the antenna. A 22-dB figure is 
considered very good, and a 27 dB figure is 
quite impressive, to say the least. The aver- 
age F/B ratio figures for several antennas 
are listed in Table 2. 




FIG. 13— GRAPH OF THE BEAM WIDTH of an 
antenna. This graph is of an antenna with a 
beam width specification of 53% 



4. The antenna's beam width is the 

maximum angle at which a signal can hit the 
antenna and still be at least half as strong, or 
no more than 3 dB down. Figure 13 is a 
graph of an antenna with a 53° beam width. 
The beam of the antenna shown in Fig. 6 
averages 67° on channels 2-6, 29° on chan- 
nels 7-1 3. and 31° on UHF channels 14-83. 
See Table 3 for beam width specifications 
on several antennas. 

Generally speaking, the higher the an- 
tenna's front- to-back ratio, the narrower the 
beam width. Either specification is a good 
indication of the antenna's directivity. 

Specialty antennas 

Before continuing on to the rest of the 
"antenna system," it's important to note 
that many manufacturers custom-make an- 
tennas for particular reception needs. 
Single-channel antennas are available 
where additional gain and directivity is 
needed beyond that of the best all -channel 
antennas. Where extreme reception pro- 
blems exist, check with your local antenna 
distributor, or the manufacturers them- 
selves, to see if a special antenna has been 
designed for your particular problem. 

For most extreme problem areas, sepa- 
rate VHF and UHF antennas will work won- 
ders. Although the installation will not be as 
neat as a single antenna would be, the addi- 
tional gain and directivity possible may be 
worth it. 

When measuring the antenna's gain and 
front-to-back ratio we have used decibels. 
To compare one antenna to another, we 
must understand what a decibel is. A de- 
cibel merely expresses the relationship, or 
ratio, between two signals. It is important to 
know that 3 dB down, or 3 dB less means 
that the signal strength is cut in half. 

When comparing gain specifications, if 
one antenna has a gain of 1 1 dB, an antenna 
with a gain of 8 dB ( 1 1 dB minus 3 dB) has 
only half the gain of the 1 1 -dB antenna. 
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When comparing front -to-back ratio spe- 
cifications, an antenna with a F/B ratio of 20 
dB rejects only half the signal (or in- 
terference) hitting it from the rear when 
compared with an antenna with a F/B ratio 
of 23 dB. 

It is important to choose the proper an- 
tenna to meet your particular needs. Be- 
tween various high-priced models, directiv- 
ity can vary greatly. 

Antenna lead-in 

Once you've decided on an antenna, the 
next item to consider is the lead-in. It's 
foolish to buy an expensive antenna and 
then use cheap lead-in. 

Probably the most common type of lead- 
in is 300-ohm twin lead. It's available in a 
multitute of qualities. The conventional flat 
lead can be used on VHF antennas. The 
better-quality foam-filled is used for VHF 
or UHF antennas. Good quality foam 300- 
ohm twin lead has very low loss characteris- 
tics when new and dry. Losses increase, 
however, with moisture, and it is certainly 
degraded after sunlight destroys the di- 
electric. Twin lead has the distinct dis- 
advantage of picking up any interference in 
the immediate area and carrying it with the 
desired signal to the receiver. 

That type lead-in is good in strong-signal 
areas virtually free of interference. In weak 
signal areas it is recommended only if the 
lead-in is replaced every year or two. 

Twin lead must never touch metal. It 
must be kept away from the antenna mast 
with stand-off insulators, and must be kept 
away from electrical wiring. Cut off any 
excess lead length; never coil it up. It is very 
important to install that type of lead pro- 
perly. 

Another common type of lead-in is 75- 
ohm coaxial cable, also known as "coax". 
There are fewer grades of "coax" than 300- 
ohm lead, but the differences are important. 

If weak signals are to be received, then 
losses must be minimized. Foam coax los- 
ses are less than those of regular coax. The 
main advantages of coax over twin lead is 
that coax is immune (for the most part) to 
interference and moisture. If interference is 
a problem, then 100%-shielded coax is pre- 
ferred. That can be done by purchasing a 
coax with a foil shielding covering 100% of 
the cable. A copper braid over the foil adds 
more durability and additional shielding 
properties (Fig. 14). The main disadvantage 
of coax is its higher losses. 

The main objective of the total antenna 
system is to deliver a clean picture to your 
television set. If there is interference 
around — electrical; from a nearby highway; 
from strong signals overpowering weak sig- 
nals on adjacent channels, or from co- 
channel interference — a highly directional 
antenna with 100% shielded foam coax 
might be the best solution. 

Other considerations 

To receive a clean picture at the receiver, 
we need a high signal-to-noise ratio. The 
highest signal to noise is at the antenna 




FIG. 14— FOR MAXIMUM SHIELDING AND DURABILITY, this type < 


>f coaxial cable 


should be 


used. 












TABLE 1 












Approx, Average dB Gain 


ANTENNA MANUFACT 


VHF-low 


VHF-high 


UHF 


Wlnegard'CH-8100 




6.8 


10.6 


11.8 


Winegard/CH-8098 




6.4 


10.2 


10.4 


Finco/F-89-C 




6.0 


10.0 


11.0 


Channel Master/1 160A 




5.8 


10.5 


11.0 


Jerrold/VU-937S 




5,5 


10.4 


10.5 


Channel Master/1 1 62A 




4.5 


10.5 


11.0 


JerroloVVU-935S 




4.2 


9.5 


9.5 


Blond er-Tong u e/07 1 9 




4.3 


7.3 


8.0 


NOTE: All the above are considered high-gain, top-quality TV antennas. 






TABLE 2 












Approx. Average F/B Ratio 


ANTENNA MANUFACT 


VHF-low 


VHF-high 


UHF 


Channel Master- 1160A 




27 


29 


* 


Channel Master/1 162A 




27 


28 


t 


B lond er-To ng u e/07 1 9 




25 


24 


21 


JerroldA/U-937S 




23 


23 


24 


Finco/F-89-C 




20 


26 


18 


Jerrold'VU-934S 




20 


20 


22 


Winegard/CH-8100 




20 


20 


20 


Winegard/CH-8098 




20 


20 


20 


•Not avaitable 










NOTE: All the above are 


considered top-quality TV antennas. 








TABLE 3 












Approx. Average 








Beam Width in Degrees 


ANTENNA MANUFACT 


VHF-low 


VHF-high 


UHF 


Blonder-Tongue/071 9 




67 


29 


31 


Jerrold/VU-937S 




68 


33 


30 


Jerrold/VU-935S 




68 


35 


30 


Flnco/F-89-C 




60 


48 


30 


Winegard/CH-8100 




69 


48 


33 


Wtnegard/CH-8098 




71 


51 


36 


NOTE: All the above are 


considered top-quality TV 


antennas, 







itself. From there it is degraded as the signal 
goes down the lead-in to the receiver. The 
lead-in can also contribute some noise. If 
the signal is too weak when it reaches the 
receiver, an antenna pre-amplifier may be 
needed. A pre-amplifier increases the level 
of the signal at the antenna and is powered 
through the antenna lead-in from a remote 
power supply at the receiver. The pre- 
amplifier ma in tains the signal-to-noise ratio 
from the antenna to the receiver. It cannot 
improve the ratio at the antenna, because it 
will amplify any noise picked up by the 



antenna along with the desired signal. 

There are many models of pre-amplifiers 
on the market. The main consideration to 
watch for is a low noise figure. The lower 
the better. 

Another consideration is antenna height. 
Your immediate terrain affects reception. 
Any tall buildings or hills between your 
antenna and the transmitting antenna will 
have a direct bearing on your reception. 
Generally speaking, the higher the antenna 
the stronger the signal. Unfortunately, 
continued on page 85 
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This month, we turn our attention to a 

slightly more complex solid-state 

component— the transistor. We'll begin 

by looking at the structure and operation 

of both bipolar and FET devices. 




THIS MONTH , LET S TURN OUR ATTENTION TO 

a slightly more complex device — the tran- 
sistor. In modern circuits that use discrete 
components, two types of transistors are 
found. One type is called a bipolar transis- 
tor; the other a field Effect Transistor, or 
FET. A bipolar transistor is essentially an 
n-type or p-type slab of semiconductor 
material sandwiched between two slabs 
made of the opposite semiconductor materi- 
al. Thus if the center slab, or base consists 
of p-type material, n-type material would be 
placed on either side of it. One of the slabs is 
called the emitter and the other is called the 
collector. Two junctions are formed by that 
type of construction. The amount of current 
flowing through one junction determines 
how much current will flow through die two 
slabs made of the same material. 

FET's can be divided into two categories. 
In one, the Junction FET (or JFET), either 
p-type or n-type semiconductor material is 
used to form a channel that connects two 
terminals. One of those terminals is called 
the source; the other is called the drain. A 



junction is formed by placing an opposite 
type of material around the channel. The 
amount of voltage applied between that op- 
posite type of material, called the gate, and 
the source determines the resistance of the 
channel. The direction of the current flow is 
determined by what type (p-type or n-type) 
of semiconductor material is used for the 
channel. 

The second type of FET's are the MOS- 
FET's (Metal Oxide Semiconductor 
FET's). They also have a source, drain, and 
gate, but in their case, the gate is insulated 
from the source and the drain. Because of 
that construction, those devices are some- 
times referred to as/nsulated Cate FET's, or 
IGFET's. We will take a closer look at 
FET's later in this article. 

Bipolar transistors 

A bipolar transistor can be one of two 
types. If a slab of p-type material is sand- 
wiched between two n-type slabs, the tran- 
sistor is an NPN device. The schematic 
symbol for that type of structure is shown in 



MANNY HOROWITZ 

Fig. 1-a; a transistor with the reverse struc- 
ture is called a PNP device and is shown in 
Fig. 1-b. 

Before we go any farther, let's adopt a 
few conventions that will simplify the rest 
of our discussion. Those conventions will 
be used throughout the remainder of this 
series. 

1 . We will use conventional current- 
flow, rather than electron current- 
flow, in our discussion. In electron 
current-flow, we assume that elec- 
trons flow from the negative terminal 
of a battery through the circuit to the 
positive terminal of that battery. 
Conventional current flows in the 
opposite direction. That is an es- 
pecially convenient approach when 
dealing with transistors because the 
arrow in the symbol indicates the 
direction of current flow when using 
the conventional current-flow stan- 
dard. 

2, Although both NPN and PNP tran- 
sistors are common, we will be 
repeating ourselves if we detail both 
types of devices. We will describe 
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FIG.1— THESE SYMBOLS are used to identify 
bipolar transistors In schematic diagrams. The 
symbol for an NPN transistor is shown in a; the 
one for a PNP transistor is shown in b. 

both types whenever necessary, but 
we will concentrate on the NPN tran- 
sistor. Everything said here about 
that device, including the applied 
voltage, also applies to the PNP 
transistor. The exceptions are that 
the polarity of the applied voltage 
and direction of the current flow 
must both be reversed. Thus if cur- 
rent flows from the base to the emit- 
ter In an NPN device, it flows from 
the emitter to the base in a PNP 
device. Similarly, voltage applied to 
the base of an NPN device must be 
positive with respect to that at the 
emitter, if that transistor is to be 
turned on. It is negative with respect 
to the emitter voltage for the PNP 
device. 
3, While Germanium transistors were 
popular in the past, currently silicon 
devices dominate the field. When 
describing circuits, we will be writing 
about silicon devices unless noted 
otherwise. 

Except in switching and push-pull circuit 
applications, transistors are usually kept 
turned on at all times. That means that cur- 
rent will flow through the device as long as 
power is applied to the circuit. The proper 
voltage polarities for an NPN transistor, and 
the currents that are produced, are shown in 
Fig. 2, In that transistor, the base is positive 
with respect to the emitter and negative with 
respect to the collector. Because the base is 
made of p-type material and the emitter of 
n-type material, current flows from the base 
to the emitter. Little leakage current flows 
from the collector to the base; that is be- 
cause of the polarity of the voltage applied 
to the n-type collector, with respect to the 
p-type base. However, current will flow 
from the collector to the emitter if the base- 
emitter junction is turned on and conduct- 
ing. 

One of the basic relationships in the per- 
formance of a bipolar transistor is how the 
collector current depends upon the base-to- 
emitter current in the circuit. 

First, let us note that more emitter cur- 
rent, Ie, flows than does base current I B , or 
collector current, I c . Emitter current is es- 
sentially equal to the sum of base and col- 
lector currents. The ratio of collector cur- 
rent to emitter current has been given the 



special symbol a (alpha) so that: 

Ic 

Ie 
Because almost all collector current flows 
into the emitter and very little into the base, 
and also because very little base-to-emitter 
current actually flows as compared to the 
collector current, I E is just about equal to I c 
and a is very close to 1 . 

A more useful ratio in most applications 
is the relationship between I c and I B . That 
ratio is called P (beta). 



P--r s — K (2) 



S can usually be any value between 10 and 
1000. It is related to a as follows: 



P + 1 



P 



1 



(3-a) 
(3-b) 



Transistors can be used in circuits in any 
one of three arrangements. Those are called 
common -emitter, common-collector, and 
common-base. 

Common-emitter circuit 

A transistor supplies the maximum power 
gain when used in a common-emitter con- 
figuration; it will also supply a voltage and 
current gain. A typical common-emitter cir- 
cuit is shown in Fig, 3, Here, the size of the 
base current depends upon the base-supply 
voltage Ebb; tne Dase resistor R B ; the volt- 
age drop V flE across the base-emitter 
junctions (usually 0.2 to 0.3 volt for germa- 
nium transistor and 0.7 volt for silicon de- 
vices), and the emitter resistor R E . Base 
resistor R B is usually connected to + Ec C 
rather than using the separate power supply 
shown here. Considering that base current 
I B flows through base resistor R B and that 
emitter current I E flows through emitter re- 
sistor R E , we can conclude that the entire 
base-supply voltage, E BB , is equal to: 



l B xR B + Vee + l E xR E 



(4-a) 



From equation 2, I B = I E /p. Substituting 
this into equation 4-a: 



Ebb — V* H £ = — h — <" IeRe 



~F 



Solving for Ie: 



H E + Re/p 



(4-b) 



(4-c) 



Equation 4-c is used to determine the DC 
collector current. That current is equal to the 
net voltage in the circuit divided by the 
resistance through which the emitter (and 
collector) current flows. 

It is obvious that emitter current flows 
through R E ; but what part does R B /(3 play in 
equation 4-c? That term tells us that part of 
any resistance in the base circuit also 
appears in the emitter circuit — not the entire 




FIG. 2— THE VOLTAGE POLARITIES required to 
turn a bipolar NPN transistor on, as well as the 
currents that are produced. This circuit is used 
as an illustration only; do not attempt to build it, 
as it would moat likely destroy the transistor. 




FIG. 3— A BIPOLAR NPN TRANSISTOR isshown 
here In a typical common-emffter circuit. 



resistance, but that resistance divided by 
beta. Taking that discussion another step, 
any resistance in the emitter circuit appears 
in the base circuit as that resistance multi- 
plied by beta. From that we can conclude 
that the base current is: 



(5) 



flxR E + R B 



That agrees with equation 2, for if we divide 
I c in equation 4-c by l B in equation 5, we 
end up with P as defined in equation 2. 

In the common-emitter configuration, the 
base-collector junction is reverse biased but 
there is a slight leakage current flowing 
through that junction from the collector to 
the base. That leakage current is called 
Icbo. and defined as the collector-to-base 
leakage current when the emitter circuit is 
open. That is the current that flows though 
the base-emitter circuit when that circuit is 
complete. Because the emitter current is 
equal to the base current multiplied by beta, 
the current in the emitter (and collector) 
circuit due only to the leakage is PIcbo- A 
special symbol, I ceo, is used for that term, 
and it is defined as the collector-to-emitter 
leakage current when the base circuit is 
open. The total collector current, including 
the leakage, is therefore: 

l G = P x 1b + P x Icbo = p x l B + ! CE0 

Because leakage is usually very small, it is 
rarely considered when doing designs. 

The characteristics of a transistor are fre- 
quently shown as a graph; Fig. 4-a shows 
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what that looks like for a common-emitter 
circuit. That graph shows how the collector 
current varies with different collector-to- 
emitter voltages for various levels of base 
current. If, for instance, you want to know 
the collector current when there are 6 volts 
between the collector and emitter of the 
transistor, with the base current adjusted to 
300 u,A, just extend a vertical line from the 
V CE axis at 6 volts to the I B = 300-p.A 
characteristic. Next draw a horizontal line 
to the Ic axis. The line crosses that axis at 
about 32 mA as shown. That is the collector 
current flowing under those conditions. 
Obviously, at this point of operation, DC 
beta for the device is equal to I c /Ih = 32 
ma/300 u.A = 107. 

The curves shown in Fig. 4 are plots of a 
complex equation relating the V C e and I c of 
the transistor. Because there are two un- 
knowns, we must plot a second equation on 
the graph to determine the quiescent operat- 
ing point of the transistor. That can be done 
by first writing an equation for the collector- 
emitter circuit of Fig. 3: 

E cc = l c xRc + V ce +l e xR e 



and, since l c = \e- 

Ecc = WRc + Re) + V CE (6) 

Now we can plot that equation over the 
curves in the graph, as shown in Fig. 4-b. 
That plot is known as the load line. Two 
points are all that are required to piot it. 
Take one point to be where l c = 0; then, 
substitute that into equation 6, E cc = V CE . 
That is a point on the horizontal axis. Take 
the second point to be where V CE = 0; then, 
again substituting into equation 6, I c = 
E C c/ (Re + Re)- That is a point on the ver- 
tical axis; connect those points and you have 
the load line. 

Collector current and the collector- 
emitter voltage can be determined from 
where that load line crosses the base-current 
curve. Assume the base current has been 
adjusted to 200 fj-A. Put a dot where the load 
line and that base-current curve intersect. 
Draw a vertical line from that point to the 
Vce axis. The point at which that line cros- 
ses the axis is the V CE across the transistor. 
Now draw a horizontal line from the in- 
tersection point to the I c axis. Where that 
line crosses that axis determines the col- 
lector current. 

Note that the characteristic curves in Fig. 
4 end somewhat before the I c and V CE axis. 
In the first case, the minimum voltage possi- 
ble across the transistor is limited by a factor 
known as the transistor's saturation vol- 
tage. Useful minimum collector current is 
limited by the leakage current. 

In Class A operation, it is desirable that a 
sine wave at the input of the circuit shown in 
Fig. 3 be reproduced with relatively little 
distortion at the output. To do that, the bias 
should be arranged so that the idling, or 
quiescent, voltage at the collector is about 
one-half of the supply voltage. Under those 



conditions, the collector voltage can swing 
to near zero when the voltage at the input is 
at its peak in the cycle and swing to near 
+ E CC when that input voltage is at the low 
point of its cycle. We'll look into that in 
more detail in a future article. 
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FIG. 4— COLLECTOR CHARACTERISTIC 
CURVES for a bipolar NPN transistor are shown 
In a; the load line is plotted over those curves In 
b. 

Before a transistor is used in any circuit, 
it is important to be sure that it is not being 
used where its maximum ratings are ex- 
ceeded. Manufacturers establish those 
ratings, and usually they can be found on the 
data sheet for that device. If those ratings 
are exceeded, the most likely result is the 
destruction of the device, as well as poten- 
tial damage to the remainder of the circuit. 
Among the important ratings to look for are 
the emitter-base, collector-base, and col- 
lector-emitter breakdown voltages — 
BV EBO , BV CBO , and BV CEO respectively. 
Those voltages are the maximum that can be 
applied between the two terminals men- 
tioned. If it is exceeded, reverse break- 
down, similar to what happens in a junction 
diode (see the June 1982 issue of Radio- 
Electronics for a discussion of that phe- 
nomenon), occurs. Ic(max) refers to the 
maximum collector current that the device 
can safely handle. Pixmaxi is the total pow- 
er dissipation across both junctions of the 
device. That power dissipation is de- 
termined by the device's maximum junction 
temperature, Tj (MAX) , as well as the de- 
vice's thermal resistance, Q SA . In many 
cases, the transistor's maximum power dis- 
sipation can be approximated by V CE X lc. 



Photoiransistors 

Transistors not enclosed in opaque con- 
tainers, are useful as phototransistors. They 
are usually connected in a circuit similar to 
that shown in Fig. 3, but with the base left 
floating and the collector directly coupled to 
a following circuit. When light hits the de- 
vice, the Icbo increases with the intensity of 
the light striking the transistor. Since I C eo 
flows due to the presence of I c bc» a °d since 
I ceo is a collector current, both I CEO and 
collector current also increase with the in- 
tensity of light striking the phototransistor. 

Common-collector circuit 

The basic common-collector circuit is the 
same as the one drawn in Fig. 3, except that 
Re is equal to ohms. Now, however, the 
output is taken from the emitter rather than 
from the collector. R F is much larger in this 
circuit than it was in the common-emitter 
circuit so that it can handle about one-half of 
the supply voltage when the desired amount 
of emitter current flows. 

Emitter current is equal to the sum of the 
collector and base current, as before; if there 
is considerable leakage current, you must 
add I ceo and 1 C bo to the I E determined un- 
der ideal conditions. Although here the cur- 
rent amplification is still equal to 6, the 
voltage gain is just a trifle under 1 . 

Two very important characteristics of the 
circuit arc high input resistance and low 
output resistance. Input resistance here is 
approximately equal to BR E , in parallel with 
R B . But now R E is quite large so BR E is of 
considerable size. The output resistance is 
equal to about R B /B in parallel with R E . 
That is usually much less than the R c output 
resistance of the common-emitter circuit. 

Common-base circuit 



A common-base circuit is similar to the 
one in Fig. 3 except that the input capacitor, 
CI , is connected to the emitter rather than to 
the base. With the input fed to the emitter, 
the input impedance is just about equal to 
the emitter resistance of the device. In addi- 
tion, the output impedance is approximately 
equal to R c , the voltage gain is approx- 
imately equal to the ratio of R c to R E , and 
the current gain is equal to a, or about I, 

Field effect transistors 

While bipolar transistors can be consid- 
ered primarily as current amplifiers that pro- 
vide voltage and power gain as well, when 
used in specific types of circuits, the FET is 
basically a voltage amplifier. The schematic 
symbols for the different types of FET's are 
shown in Fig. 5. Similar to what we did with 
bipolar transistors, we will concentrate here 
on the n-channel device and refer to the 
p-channel device only as required. Every- 
thing we say about n-channel devices will 
hold for p-channel devices, except that the > 
applied voltage polarities and current direc- § 
tions are reversed. ^ 

JFET's g 

Power-supply voltage is applied between w 
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FIG. 5— THE DIFFERENT KINDS of FET's are 
identified In schematic diagrams by these stan- 
dard symbols. Note that the depletion devices 
shown in c and d are also known as 
enhancement/depletion MOSFET's (see text). 

the drain and source of the n-channel JFET. 
Polarity of the applied voltage is such as to 
make the drain positive with respect to the 
source. As with the bipolar transistor, the 
characteristics of an FET can be shown 
graphically; that is done in Fig. 6. Figure 
6-a shows how the current flowing through 
the channel depends on V os , the voltage 
between the gate and source. The drain cur- 
rent, I D , as shown on the graph, is at a 
maximum when V GS is equal to zero. 
(Actually, V GS can be made slightly posi- 
tive — up to about 0.5 volt, and more drain 
current will flow.) When V GS = 0, the 
drain current is called 1 DSS . That is the drain 
current when the gate is shorted to the 
source. Drain current is reduced as the volt- 
age at the gate is made more negative with 
respect to the voltage at the source. It 
reaches a low at V p , the gate-to-source 
voltage when only an infinitesmal amount 




of drain current still flows. V„. known as the 
pinch-off voltage, can also be determined 
from the V G s = curve. It is identical to the 
minimum drain-to-source voltage, V DS , 
that must be applied for the curve to become 
horizontal. Because drain current is reduced 
as the voltage between the gate and source 
becomes more negative, the JFET is known 
as a depletion-type device. 

Note that two regions on the graph arc 
separated by a bold dashed line. To the left 
of that line, in the area marked tihmic re- 
gion, the drain current varies directly with 
the drain-to-source voltage, and the DC re- 
sistance in this region is simply V DS /I D , 
much as it would be in a resistor, hence the 
name. The AC- or output drain-source re- 
sistance, R DS , along any of the curves can 
be calculated in either the ohmic or pinch- 
off region by noting the difference between 
the voltages at two appropriate points on 
one curve and dividing that by the corre- 
sponding difference between the drain cur- 
rents at those points. Some data sheets will 
not give the value of R C s directly, but rather 
give the device's output conductance, G s. 
or admittance, Y G s- You can calculate R D s 
simply by noting that at normal frequencies: 

^OS — Yog = ^RdS 

The ohmic region is primarily of interest 
when the JFET is used in switching or dig- 
ital circuits. Of special importance for those 
applications is the value of R DS when V GS is 
0. That value is called RostoN). and is typi- 
cally a few hundred ohms. 

If the JFET is to be used as an amplifier, 
only the linear, or pinch off region is of 
interest. One of the important device 
parameters here is the JFET's trcmsconduc- 
iance, g m , a measure of how much change 
there is in drain current for every change in 
gate -to -source voltage. It is defined by: 
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Transconductance varies with the amount of 
drain current that is present. To determine 
g m at a particular drain current, choose two 
points around that current and note the 
corresponding gate-to-source voltage 
needed to achieve those currents. The 
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FIG. 6— DRAIN CHARACTERISTIC CURVES for the various types ot FETs are shown here. The curves 
for a JFET are shown in a; the curves for enhancement and enhancement/depletion MOSFET's are 
shown In b. 



difference of current at the two points is AI D 
and the difference of voltage is A V G£ . Sub- 
stituting those numbers into equation 7 will 
give you the transconductance. 

Transconductance at the V G s = curve 
is denoted by g mo . It may be specified in 
data supplied by the manufacturer of the 
transistor, or may be determined by using 
the method just described, or by using the 
following equation: 
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Where IV p l is the absolute value of the 
pinch-off voltage. 

Using the next equation, we can de- 
termine the gm for any V GS . without doing 
any approximate measurements on the 
curves. 
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(9) 



Where IV GS I is the absolute value of V GS . 
Taking that one step farther, rather than 
using the curves, we can determine the drain 
current quite accurately from the following 
equation: 



i D = l c 



V v ) - Tdss [«J 



(10) 



Staying in the pinch-off region, if Vrj S 
were increased enough, beyond what is 
shown in Fig. 6-a, the JFET's operation 
would enter the reverse breakdown region. 
What happens here is similar to what hap- 
pens in the junction diode. If the value of 
V DS exceeds a certain critical point, BV GSS , 
the gate-to-source breakdown volt- 
age with drain shorted to source, the flow of 
I D will increase drastically. As the source 
and drain are normally interchangeable, 
B^gss is also used to specify the gate-to- 
drain breakdown voltage. Just as with the 
junction diode, operation in the breakdown 
region can easily damage a JFET and should 
be avoided. 

JFET's, like bipolar devices, are usually 
put into opaque packages. If, however, the 
gate-channel junction is exposed to light, 
current will flow from the channel through 
the gate. Gate current increases with the 
intensity of the light. A gate-source voltage 
is developed due to the presence of the cur- 
rent. Because that gate -source voltage is 
due to the presence of gate current, that 
voltage also increases with the light intens- 
ity. Its polarity is such as to cause the drain 
current to increase as the voltage grows. 
Devices using that effect are known as 
Fotofets. 

When in an opaque container, current can 
still flow from the channel to the gate. 
Rather than being desirable, as it was in the 
case of the fotofet, here the current is due to 
leakage. That leakage current, 1 GSS , is de- 
fined as the current flowing in the reverse- 
biased gate-channel junction, when the 
drain is connected to the source. 

continued on page 84 
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Often as useful as a screwdriver or pliers, these chemical "tools" can 
make repair jobs faster, easier, and less expensive. 



imagine this: your stereo receiver has 
developed a "scratchy noise" when you 
adjust the volume control; your tape re- 
corder has some slipping belts, and when 
you jiggle the tuning knob on your TV set, 
the picture comes and goes. It certainly 
looks as if you're going to be spending quite 
a bit of time in your workshop putting 
everything back in order. You've got to 
replace that volume control and the belts, 
and your best bet for that tuner is to have it 
rebuilt professionally. 

Of course, there is another answer, some- 
thing that most service technicians use to 
make all of the above jobs a lot easier. All of 
those repairs could have been made using 
the proper chemical, or "soft" tool. 

Tools mean money. A professional serv- 
ice technician's livelihood depends on 
repairing a unit as rapidly as possible. There 
ts little room in any service department's 
budget for inefficiency. That's why the 
right tools are so important. The same holds 
true for a hobbyist; while his livelihood does 
not depend on it, a lot of time and aggrava- 
tion can be saved if the right tools are used. 
Most of us are familiar with the traditional 
or "hard" tools, such as screwdrivers, 
wrenches, soldering irons, and the like, but 
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how many of us are making the best use of 
the chemical, or "soft" tools that are avail- 
able? Those chemicals are every bit as im- 
portant as a No. 2 Phillips screwdriver or a 
'/.i-inch nutdriver. 

Chemical tools include solvents, adhe- 
sives, lubricants, etc. They are "soft" be- 
cause they are all consumable. That is, part 
of the tool is used up when it performs its 
function. That is not true of hard tools such 
as a wrench, which has an indefinite life 
(unless you drop it across the AC line or use 
it as a hammer). 

Spray solvents 

Virtually all the aerosol, or spray solvents 
used in consumer servicing today contain 
either fluorocarbons or chlorinated hydro- 
carbons. Chlorinated hydrocarbons are 
compounds of hydrogen, carbon, and chlor- 
ine; the best known chlorinated hydrocar- 
bon is carbon tetrachloride. Fluorocarbons 
are compounds of hydrogen, carbon, and 
fluorine; the most popular of these is Freon. 
One form of Freon, Freon TF, is often found 
in spray solvents. Because of its characteris- 
tics, it can be compounded with a variety of 
hydrocarbons or other solvents (even 
water), to make many specialized cleaners. 



Spray cleaners can be broken up into two 
basic groups; those are the lubricating 
cleaners, and the non-lubricating, or "no- 
residue" types. Each has its place. The no- 
residue type should be used when lubrica- 
tion is not needed, or when it could even do 
some harm. For example, one common use 
for such a solvent is to remove grit and dust 
from an open, ganged tuning-capacitor, 
such as the ones used in radio receivers. 
You would not want a lubricating cleaner as 
the lubricant is likely to cause more dust to 
accumulate quickly. No-residue cleaners 
arealsopreferredwhencleaningtapeheads, 
mechanical assemblies, or circuit boards. 

On the other hand, lubricating cleaners 
are preferred for such things as potentiom- 
eters and switches. That's because those 
cleaners leave behind a coating of silicone 
that provides protection from oxidation and 
the resulting contact degradation. That type 
of solvent is also useful for cleaning the 
switch contacts in mechanical TV-tuners. 
Just remember that it's best to keep any type 
of residue off any of the frequency de- 
termining components, regardless of what 
the product label might claim. 

One special caution concerning all spray 
cleaners: Even if the label says "safe for all 
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plastics, " it is a good idea to keep it off any 
of the exterior parts, such as cabinets, dial 
scales, clear plastic windows, or the like. 
The chlorinated-hydrocarbon cleaners are 
likely to cause you the most problems in that 
respect, but since you can't always be sure 
of what a cleaner is made (most manufactur- 
ers don't list the contents on their 
chemical products), it is better to be safe 
than sorry. 

Most fluorocarbon solvents are safe in- 
side a unit, but even here, caution is recom- 
mended. I once used a product that was 
claimed to be safe for plastics, only to have 
it destroy a record/play switch by damaging 
the switch insert. That is the kind of thing 
that you can only learn the hard way. Gener- 
ally, plastics such as nylon, delrin, and sim- 
ilar substances will not be harmed by most 
solvents. The types of plastic used in switch 
inserts are seldom harmed by fluorocarbon 
cleaners, but keep chlorinated-hydrocarbon 
sprays away from them. Under no con- 
ditions should chlorinated-hydrocarbon 
compounds be used on styrene plastic! 

For TV-tuner cleaning, several specially 
formulated viscous spray-cleaners are avail- 
able. Unlike most cleaners, those foam -type 
cleaners come out of the can thick. They are 
mainly proprietary compounds and contain 
mild abrasives, such as jeweler's rouge, in a 
viscous base. What those products do is to 
adhere to the metal contacts and continually 
clean and burnish the switch parts. When 
used correctly, they can extend tuner life, 
but again, care should be taken so that the 
cleaner is kept off the frequency- 
determining components. Any that is 
accidentally applied to such parts should be 
removed with a no-residue cleaner. 

Foam cleaners also can be used to restore 
most wiping contacts, including those on 
wafer and slide switches. Just be sure to 
remove the abrasive completely, using a 
no-residue solvent, once the cleaning and 
burnishing is done. If that is not done, 
switch action will suffer. It doesn't hurt to 
finish up with a good lubricating cleaner 
(remember, do not use the chlorinated- 
hydrocarbon type) to reduce further oxida- 
tion. 

Some of the spray cleaners that are cur- 
rently available are listed in Table 1. 

Other solvents 

It is often necessary to clean the rubber 
drive surfaces in tape recorders, turntables, 
and the like. Bottled, rather than aerosol 
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TABLE 1 
SPRAY CLEANERS 


Type Trade Name 


Supplier 


Recommended Usage 


No-Residue 


Tuner Bath 


GC 


Specially designed to clean 
TV tuners, also good general- 
purpose cleaner 

General-purpose degreaser 
and cleaner 




Big Bath 


GC 




Dry Kleen 


GC 


Heavy-duty chlorinated solvent; 
keep away from all plastics 




Blue Shower 


Tecti-Spray 


Cleaner and degreaser for all 
parts of TV set 




Instant VTR/ 
VCR Cleaner 


Tech-Spray 


Specially designed to re- 
move dirt, nicotine film, and 
oxides from tape heads 




Instant FD 


Tech -Spray 


Designed for precision cleaning 
of electronic equipment 




Kleen-AII 


Tech -Spray 


Heavy-duty chlorinated cleaner; 
keep away from all plastics 




Electro -Wash 


Chemtronics 


General-purpose deg Teaser/ 
solvent 




Video-Renu 


Chemtronics 


Designed to remove deposits 
and particulate matter from 
tape heads 




Electro Contact 
Cleaner 


Holt-Lloyd 
(LPS) 


Multi-purpose cleaner designed 
for use on delicate mechanisms 
and switches 


Lubricated 


LPS1 


Holt-Lloyd 


Penetrant, lubricant, water 
displacer for use on small 
mechanisms and switches 




Spra-Lube 


GC 


Designed to clean and lightly 
1 ubricate TV tuner contacts 




Spra-Kleen 


GC 


Heavy-duty version of Spra- 
Lube for general-purpose 
contact cleaning and lubrication. 
Keep away from plastic. 




J il- Act ion 


GC 


General-purpose cleaner with 
silicone lubricants designed 
for use in adverse environments, 




Spray Pack 

Mark It 


Quietrole 


General-purpose tuner, switch, 
and control cleaner 




R x First-Aid 
for Tuners 


Tech-Spray 


Specially designed to clean 
and lube TV tuners 




EZ-Kleen 


Tech-Spray 


Heavy-duty cleaner for switches, 
controls, and contacts. Keep 
away from plastics, such as 
polystyrene and polypropylene 




Kontact 
Restorer 


Chemtronics 


For cleaning all types of con- 
tacts and controls 




Tuner Renu 


Chemtronics 


Specially designed to clean and 
lubt TV tuner contacts 


Foam 


Blue-Stuff 


Tech-Spray 


Th ick substance desig ned to 
clean, polish, and lubricate TV- 
tuner contacts. Don't get it on 
frequency-determining 
components 




Lube-A-Trol 


Tech-Spray 


Thick cleaner and lube for car- 
bon and wi rewound controls 




Magic vista 


GC 


Thick substance designed to 
clean, polish, and lubricate TV- 
tuner contacts. 



FIG. 1— SUITABLE FOR USE on wiping con- 
tacts. GC Electronics' Lubriplate reduces fric- 
tion and wear. 



products are generally used for that job. 
Alcohol-type cleaners are not recom- 
mended, because they tend to leach out the 
stabilizers in the rubber, causing it to be- 
come soft and sticky. The ketones, such as 



acetone or MEK (Afethylfthyl Ketone) are 
better, provided a few precautions are 
taken. First, remember that acetone and 
MEK are flammable and should not be used 
near sparks or open flame. Second, those 



are potent solvents that will destroy the rub- 
ber if too much is used . The way to use those 
chemicals is to apply them sparingly to the 
rubber's surface with a cotton swab; that 
will let you take off the top layer of rubber 
and residue, without harming the good rub- 
ber beneath. 

The chief advantage of the ketones, since 
both they and the alcohols affect the 
stabilizers in rubber, is that they evaporate 
very quickly and thus have little time in 
which to damage the good rubber. The 
ketones, however, are notorious for dissolv- 
ing almost anything made of plastic (except 
nylon, which seems relatively immune), so 
be careful when you use them. One drop on 
the transparent door of a cassette recorder, 
and it will be permanently blemished. 

Adhesives 

The adhesives that are currently available 
represent a wide variety of chemical types 
that can fasten two pieces of almost any- 
thing together reliably, and quickly; a list of 
some of those is given in Table 2. 

One of the most widely used adhesives is 
epoxy. Epoxies are universal adhesives that 
have a variety of setting times and viscosi- 
ties; the viscosity and the setting time de- 
pends on the particular formulation used. 
They are solventless, two-component adhe- 
sives that must be mixed before application; 
the components should be mixed on a non- 
porous surface for best results. At room 
temperature, heat or pressure is not required 
for setting. 

Epoxy will bond most materials, includ- 
ing metals, glass, ceramics, most plastics 
(except nylon and similar compounds), 
cardboard, wood, rubber, and fiber, with 
bond strength of up to 4000 pounds-per- 
square-inch; that is generally greater than 
the strength of the bonded materials them- 
selves. 

Viscosity tends to be related to setting 
time, with the quick setting glues being 
thinner than the slower setting ones. What 
type of epoxy you use will depend on both 
what is to be joined, as well as how many 
items are involved. If only one item is to be 
fastened, and the surfaces closely match, 
use one of the thin, quick-setting types. If 
you need more working time, or if there are 
gaps when the two surfaces arc joined, use 
the slower-setting epoxies. 

Epoxies can be especially useful if parts 
are either totally unavailable, or will take an 
extremely long time to arrive if ordered. 
That often happens with such things as 
cabinet assemblies, decorative parts, and 
other plastic pieces, especially if the unit 
being repaired is over five years old. 
Although it is usually best to replace a 
broken part with a new one, there are times 
when that is not possible or practical. I've 
also seen many cases where the original 
part, as well as the replacements, were not 
strong enough for their intended use, and 
reinforcing them with epoxy was the only 
way to insure reliability. 

Cyanoacrylate adhesives (such as Krazy 
Clue) are relatively new, having been de- 





TABLE 2 
ADHESIVE USE AND COMPOSITION 




Genetic Name 


Composition 


Use 


Trade Names 


Cyanoacrylate 


Alpha or ethyl 
cyanoacrylate 


1,2.3,4* 

quick-set, 

light-duty 


Permabond, 
Instant-Stick, 
Super-Glue. 
Krazy Glue 


Thread lock 


Dimethylacrylate 


Metal or 
plastic threads 


Permalok 


Epoxy 


Modified epoxy 
resin polymercaptan 


1, 2.4.5* 

quick-set, thin, 
medium-duty 


Quik-Stik 


Epoxy 


Epoxide resins 


1,2,4,5* 
non-running, 
2-4 hour set, 
filler or heavy- 
duty bond 


Epoxy Glue 


Wood glue 


Polyvinyl acetate 
copolymer resin 
Synthetic thermo- 
plastic 


Wood, paper 

Most surfaces, 
1 hour set, pliable, 
light-duty 


Super Wood-Lok 

Pliobond, GC 
Bond 


Silicone 
adhesive 

Solvent- 
release 


Vulcanized siiicone Most surfaces, 
rubber 24 hour cure, sealant, 
pliable medium-duty 
Many different types for different materials, 
refer to manufacturer's data 


Various 


■1. Plastic 2. Metal 


3. Glass 4. Non-porous 


5. Porous 





veloped for use as a needleless suture during 
the Vietnam war. They are single com- 
ponent, sol vent- free glues that set very 
rapidly. They will bond almost any sub- 
stance, providing good surface contact can 
be maintained. The key to using any of 
those adhesives is to apply them sparingly, 
to clean, dry, well- mating surfaces — one 
drop will hold an elephant, but two drops 
won't hold a feather! While advertisements 
claim setting times of only a few seconds, a 
few mintues is closer to the truth. To be 
safe, don't stress the joint for at least 10 or 
15 minuts. Remember too that the 
cyanoacrylates bond skin instantaneously, 
so be very careful when using them. 

Those adhesives are most useful for light- 
duty bonds such as trim and similar applica- 
tions. While they have excellent tensile 
strength, and thus are ideal for the emergen- 
cy repair of broken drive belts, their shear 
strength is not very good; using them to 
secure the base of a cant i levered assembly, 
for example, is not recommended. Also, in 
general, cyanoacrylates tend to be much 
less tolerant of careless application than are 
the epoxies. 

The biggest advantage those adhesives 
have over epoxy is that they can be used to 
join such hard-to-glue materials as 
polyethylene, Teflon, vinyl, and silicone 
rubber, although the surfaces must be pre- 
treated with a surface activator and cleaner. 
If irregular, non-mating surfaces, or porous 
materials are to be bonded, epoxy or a rub- 
ber-base glue is a better bet. It's also a good 
idea to have a bottle of special cyanoacry- 
late solvent around for cleanup, and to re- 
lease misaligned parts, 

Sol vent- release adhesives are another 
type that is often useful in a workshop. That 



type of adhesive includes a wide variety of 
resins and polymers that harden when the 
solvent either evaporates, or is absorbed. 
Some of the most useful of those are the 
thermoplastic adhesives. Those tan-colored 
compounds will provide a flexible, water- 
proof bond between virtually any two mate- 
rials. They are often used to secure large 
electrolytic capacitors or the like to circuit 
boards. They also work well on decorative 
trim. Drying time ranges from 15 to 30 
minutes. Those adhesives can also be used 
as a contact cement by coating each piece to 
be joined with a thin layer, waiting for the 
thermoplastic to become tacky, and then 
pressing the pieces together. 

Another member of this group is silicone- 
rubber adhesive. Also called a sealant, it 
dries when it is exposed to the moisture in 
the air. It is best used to seal against air or 
moisture, or when a flexible bond is needed. 
It will adhere to almost any clean surface 
and can be easily removed with a scraper, if 
necessary. Its tensile strength is lower than 
either epoxy or cyanoacrylate, but its non- 
running consistency, one-component con- 
venience, resilient bonding, and removabil- 
ity give it advantages over the other adhe- 
sives in situations where the tensile strength 
is not important. Since that substance also 
has dielectric properties, it can come in 
handy for potting components and sub- 
assemblies; it can also be used to damp the 
mechanical oscillations of components in a 
TV's horizontal circuits. 

Lubricants 

Many types of lubricants, other than the 
spray-solvent type mentioned earlier, are 
available. One word of caution: There is a 
tendency for inexperienced hobbyists, or 
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FIG. 2— THE RIGHT OJL FOR ANY NEED can be 
found in this selection of otts from GC Electro- 
nics. 

even service technicians, to overlubrkate 
the various small assemblies found in such 
things as phonographs and tape recorders. 
The widespread use of permanently lubri- 
cated bronze in most motors, idler wheels, 
and bearing assemblies makes oiling un- 
necessary under normal conditions. If oiling 
should ever be needed, either because of 
unusual use or perhaps after performing a 
motor overhaul, a light-grade machine oil is 
recommended. 

Parts that slide against each other, such as 
head plate assemblies in cassette decks, do 
require occasional lubrication. In those 
cases, use a good molybdenum di-sulfide or 
lithium-based grease, such as Luberex (GC 
Electronics). When lubricating those small 
mechanisms, always remember that less is 
better. 

For gear trains, turntable main bearings, 

CHEMICAL SUPPLIERS 

For more information, circle the correspond- 
ing number on the Free Information card in- 
side the back cover. 

Chemtronics 
681 Old Willets Path 
PO Box 1800 
Hauppauge. NY 1 1787 

CIRCLE NO. 101 

GC Electronics 

400 S. Wyman St. 
Rockford, IL 61101 
CIRCLE NO. 102 

Holt Lloyd Corporation 

LPS Products 

4647 Hugh Howeli Rd. 

Box 3050 

Tucker, GA 30084 

CIRCLE NO. 1 03 

Quletrole Co. 

455 Montgomery Bldg. 

Spartanburg, SC 29301 

CIRCLE NO. 104 

Tech-Spray 

Box 949 

Amariilo, TX 79105 

CIRCLE NO. 105 



and the like, a good grade of light-bodied 
grease made of polymerized oil (such as GC 
Electronics' Phonolttbe) provides long last- 
ing lubrication that will not oxidize or be- 
come gummy for many years under normal 
conditions. 

It's handy to have a can of silicone spray, 
such as Si Ikon 35 from Chemtronics, for 
lubricating such things as hinges and sliding 
plastic parts. Those sprays are especially 
useful if you are trying to restore proper 
operation to a slide potentiometer. Most 
manufacturers warn against cleaning them, 
because that would likely remove the 
lubrication needed for smooth movement. 
Unfortunately, that type of control is much 
more susceptible to contamination than 
rotary potentiometer because it has a 
slot along its length (for the slide handle) 
that can allow dust to enter the device. An- 
other consideration here is that this type of 
potentiometer is also rather expensive, 
which makes cleaning the unit rather than 
replacement, an attractive alternative. 

To do that, just clean out the pot with a 
very small amount of tuner cleaner or Freon 
TF, and carefully work the control until the 
crackling noise disappears. Remember, the 
solvent tends to remove all lubrication, and 
if you're too rough with the control, some- 
thing inside will probably break. The next 
step is to apply an ample amount of pure 
silicone lubricant and work the control until 
the slider moves smoothly. Using that pro- 
cedure usually restores the pot to like-new 
condition. 

Specialty items 

There are a number of products whose 
composition or use does not fall into one of 
the broad categories we have been discuss- 
ing. Some of those specialty items were not 
specifically designed for use in the elec- 
tronics servicing industry, but are very use- 
ful nonetheless. While there are a great 
many of such products, here are just few 
examples of what is available. 

Most service technicians are familiar 
with freeze spray. It is used regularly to cool 
suspected noisy or intermittent com- 
ponents. Several types are available; all are 
either fluorocarbons or chlorinated hydro- 
carbons. The major difference between the 
sprays is the speed at which they evapo- 
rate. 

In general, the quicker evaporation 
occurs, the colder the spray becomes. Fast 
evaporating sprays, such as GC Electronics' 
Super Freeze Mist, are best for components 
with good thermal conductivity, such as 
metal-cased transistors, small electrolytic 
capacitors, and thinly insulated devices 
such as metal film resistors. A longer 
evaporating time, in the range of 20-30 
seconds, is best for plastic or epoxy-encased 
semiconductors, Mylar or cardboard in- 
sulated capacitors, or other parts with a 
heavy insulation; one such freeze spray is 
Component Cooler from Chemtronics. In 
addition to finding thermally sensitive com- 
ponents, freeze sprays can also be used to 
assemble or disassemble tight fitting metal 
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FIG. 3— HEAVY DUTY cleaner and lubricant 
from Quietrole is intended tor switches, con- 
trols and contacts. 



parts; cooling the inside piece will reduce its 
size temporarily. The types of plastic found 
on circuit boards are not harmed by freeze 
sprays, but, regardless of what the label 
says, don't trust them around decorative 
clear-plastic or cabinet-plastic, or any 
painted finish. Special anti-static freezes, 
such as Instant Anti-Static Freeze Spray 
from Tech Spray, are available for use with 
MOS, FET, and the various other static- 
sensitive components 

Muriatic acid is a form of diluted hy- 
drochloric acid. The substance is commonly 
used for etching concrete, so it is readily 
available at most hardware stores. That 
product, which must be used very carefully 
since it is quite corrosive, does an excellent 
job of restoring worn 8 -track capstans to 
like- new condition. 

Seized bearings can often be freed by a 
good penetrating lubricant under pressure; 
those are sold under many trade names in- 
cluding LPS 1 and WD-40. A good light- 
weight belt dressing, such as Permatex (not 
the gasket compound) can extend the life of 
rubber parts, without making them sticky or 
gummy. Finally, sometimes the specially 
fonnulated chlorinated solvents in Rubber 
Magic will do the job when the generic 
rubber cleaners fail. Be especially careful 
around plastics when you are using that 
product, however, as it will likely damage 
most of them. 

Soft tools can be among the most useful 
items in your workshop. While this article 
has given a broad view of the uses of those 
chemicals, it is up to you to find the ones 
that best suit your needs. You will have to 
do some experimenting, and may at first 
make some mistakes, but the long-term 
goal — faster, easier, and less expensive re- 
pairs—is well worth it. R-E 
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From 

STYLUS 

to 

PHONO INPUT 

What you need to know about modern phono cartridges, plus how you can 

measure the frequency response of your cartridge, determine the proper 

load impedance and then alter the load impedance for maximum performance. 
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graph record for much of our music 
listening, and while futuristic promises 
of optical (laser) and digital discs seem 
close to realization, it will be many years 
before the vinyl analog LP record will be 
replaced to any significant degree. That 
means that we will be using phonograph 
cartridges as the first element in our 
home music systems for the foreseeable 
future. While volumes could be written 
about the design criteria for a "good" 
phono cartridge, we have chosen to con- 
centrate on the input and output ends of 
this remarkable little device — the stylus 
assembly and the required load impe- 
dance of modern magnetic pickups. 
Much of the information for this discus- 
sion was derived from a series of techni- 
cal papers assembled by the engineers at 
Shurc Bros., and distributed during in- 
formative seminars. Shurc held these 
seminars primarily for the purpose of 
informing audio enthusiasts as to what is 
involved in the design of high quality 
cartridges and secondarily, to educate 
the audio consumer regarding the im- 
portance of using only original manufac- 
turer stylus replacements when it be- 
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comes necessary to replace a worn 
stylus in a high-fidelity cartridge. 

Stylus tip design 

The stylus tip provides the physical 
interface between the record groove and 
the rest of the phono cartridge. It must 
accurately translate the signal stored in 
the record grooves into an electrical sig- 
nal that can be transmitted through the 
rest of the playback system. If the stylus 
assembly, excluding the tip, cannot 
cope with a given signal, the stylus will 
mistrack, Another important require- 
ment is that a stylus must not cause ad- 
ditional noise while doing its job. Also, 
record and tip wear must be kept to a 
minimum. 

A\ shown in Fig. 1, the dimensions of 
a standard record groove impose certain 
constraints upon stylus tip design. I he 
groove is not a constant shape (unless it 
is unmodulated) bin can become as nar- 
row as 0.00! inch at the record surface. 
The tip. therefore, must be designed 
to accommodate this minimum groove 
width. And. since the bottom of the 
record groove is rounded (and not point- 
ed) precautions must be taken to pre- 



vent the tip from contacting the bottom 
of the groove. Unwanted noise and mis- 
tracking will result if adequate clearance 
between the tip and the bottom of the 
record groove is not maintained. 

For other than spherical tips, the en- 
tire contact area of the tip must not be 
tilted forward or backward with respect 
to the groove modulation. Such tilting 
would cause distortion and tips with 
longer contact areas are more sensitive 
to such misalignment than are tips with 
shorter contact areas. Other design con- 
Straints include the need for the stylus 
tip to accommodate a moderate amount 
of dust and lint, the ability of the lip to 
slide along the record material without 
modifying, damaging, or destroying the 
record groove, and finally, ihe lip must 
be capable of being manufactured pre- 
ciselj and consistently. 

Possible tip shapes 

Offhand, one might suppose that the 
ideal shape of the stylus tip would be the 
same as the shape of the cutting stylus 
that made the record groove in the first 
place. As we sec from Fig. 2. however, 
that is not the case, since stylus tilt of 
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.001-INCH BETWEEN CONTACT 
POINTS 



FIG. 1 — GROOVE DIMENSIONS of standard Ip record. The groove dimensions are constantly varying 
as a result of the modulation. The typical groove dimensions are shown in a while the minimum 
dimensions are shown in b. 




FIG. 2— THE STYLUS TIP must not be tilted left or right with respect to the record groove as shown In a. 
When Stylus tip is tilted, proper contact with the record groove does not occur, as shown in b. This tilt 
angle is sometimes referred to as angular tolerance. 
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FIG.4— BIR AD IAL TIPS include several different shapes. The Shlbata tip Is shown in a, the Pramanik is 
shown in b, the quandrahedral is shown in c, and the hyperbolic Is shown in d. 



FIG. 3— SPHERICAL STYLUS TIPS produce a 
circular contact area with the record groove, as 
shown in a. Bi radial tips produce an oval contact 
area as shown in b. 



even a few degrees would lead to almost 
complete mistracking. Other possible 
tip design shapes include spherical 
tips, having circular cross sections 
and biradial tips having oval cross sec- 
tions. These cross sections are shown in 
Fig. 3. 

While the front profiles of a spherical 
tip and a biradial tip of equal major 
radius are the same, the advantage of 
the biradial tip is its smaller tracing 
radius that yields significantly lower 
tracing distortion. A class of tips having 
an elongated contact region evolved 
during the early and mid-1970's, when 
CD-4 quadraphonic records were being 
issued. As shown in Fig. 4, this classifi- 
cation now includes such tip shapes as 
S h i bata . Pramani k . q u ad rahed ral . hy- 
perbolic, etc. The chief difference bet- 
ween these and the biradial tip is the 
front profile, but we cannot tell from 
these views about the contact radius. In 
fact, all of the tips just named in this 
category have approximately the same 
average tracing radii as the typical bira- 
dial tip— 0,0003 to 0.0035-inch. 

Carefully controlled tests are neces- 
sary to evaluate tip performance. Such 
tests must not be limited to one kind of 
measurement, but must include distor- 
tion, noise, and wear tests. The results 
of the tests have shown that biradial and 
long contact tips with the same tracing 
radius yield about the same average dis- 
tortion as expected from theory. All of 
these geometries will reproduce roughly 
the same amount of surface noise pro- 
vided that they have adequate clearance 
to the bottom of the groove. 

Record and stylus tip wear tests con- 
ducted over the years by Shu re Bros, 
have yielded some results worth noting. 
For example, their data shows that 
diamond tips have a significantly longer 
life than sapphire, as shown in the plot- 
ted curves of Fig. 5. Another test re- 
vealed the increased abrasive action of 
playing a stylus continuously on the 
same record as opposed to a limited 
number of plays (20) on several different 
records. Downward tracking force is 
also a major factor of tip life, regardless 
of stylus tip shape, as shown in Fig. 6. 
These tests show a trend toward a faster 
rate of wear as tracking force increases. 

The record wear tests demonstrate 
the importance of proper tracking and 
low stylus mass in preventing groove 
damage. In other record wear tests, re- 
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DIAMOND, TEST 2 
PLAYS/RECORD} 

FJIAMOND;TEST 1 
(CONTINUOUS PLAY) 

SAPPHIRE, TEST 3 

(CONTINUOUS PLAY) 

I 2 3 

TRACKING FORCE-GRAMS 

5 — TIP WEAR depends on the tip material 
the tracking force. 




FIG. 6— AVERAGE TIP LIFE Increases dramati- 
cally as the tracking force fs reduced. 

suits indicate some advantage to long 
contact tips, but the advantage is depen- 
dent on the groove modulation level and 
the tracking force. Low stylus mass (i.e. 
high trackability) and low tracking force 
are far more beneficial in achieving long 
record and tip life. 

Proper cartridge loading 

It is unfortunate that after dedicated 
engineering departments go to all the 
trouble that they do to create pickups 
that are capable of uniform frequency 
response, high trackability, and long life, 
so many users pay little or no attention 
to the proper mounting and impedance 
requirements of the cartridge. The sub- 
ject of proper cartridge mounting is, in 
itself, a complicated one and requires a 
complete discussion on its own which 
would be too lengthy to include here. 
However, a few notes concerning proper 
cartridge loading are in order. The sub- 
ject is not inordinately complex, but it is 
nevertheless often ignored. 

Read any cartridge specification sheet 
or owner's manual supplied with a mod- 
ern cartridge and you will find a specifi- 
cation called "load impedance". That 
specification consists of two parts, one 
resistance and the other capacitance. 
More often than not, the resistance 
component of that load impedance is 
specified as 47 kilohms, and you need do 
nothing about it since just about every 
phono preamp input presents that re- 
sistance. Some preamplifiers even have 
a choice of resistance values, from 



around 22 kilohms to 100 kilohms {the 
tatter value was often recommended for 
CD-4 quadraphonic cartridges when 
those were common a few years ago. but 
but is hardly ever called for in a modern 
cartridge). What may or may not be list- 
ed under the general heading of impe- 
dance, however, is the required value of 
load capacitance, given in pF when it is 
listed. 

Both the load resistance and the load 
capacitance are extremely important if 
"flat" frequency response is desired. If 
the load impedance presented to the 
cartridge is far removed from the recom- 
mended values, the high-frequency por- 
tion of the response will be altered. To 
show how the response is altered, Shure 
Bros, provided us with a response curve 
of their VIS Type fV cartridge when it 
was loaded with 47 kilohms of resis- 
tance and 250 pF of capacitance per 
channel. This response curve is shown 
in Fig. 7. Note that there is no resonant 
peak within the frequency range from 40 

Hz to 20 kHz. 

To show the effects of proper and im- 
proper cartridge loading, we mounted a 
lower cost magnetic cartridge into our 
turntable; one known to have a resonant 
peak within the audio spectrum. The 




20 50 1q0 200 50s ik 2k 5k 10k 20k 
frequency-Hi 

FIG, 7— FREQUENCY RESPONSE of the Shure 
V15 Type IV cartridge with a 47-kitohm 250-pF 
toad impedance. The sloping response below 
500 Hz is a result of the test record {see text.) 
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FIG. 8— FREQUENCY RESPONSE of a low-cost 
magnetic cartridge with a 100-kilohm tOO-pF 
load impedance. Note the large resonant peak at 
12 kHz. 

























/ 


"N 












































































, 




20 


S 


1 


00 2C 





6 


00 


1 


< 2 


K 


b 


( 1 


It 




: -30. 



20 50 100 200 500 IK 2K 
FREQUENCY-Hz 



5K 



10 20 
K K 



FIG. 9— INCREASING THE LOAD CAPACI- 
TANCE to 300 pF lowered the frequency of the 
resonant peak to 10.5 kHz. The load resistance is 
100 kilohms. 



make and model number are not im- 
portant, but suffice it to say that it was 
not a cartridge from one of the better 
known, high-quality cartridge manufac- 
turers. Two response curves were made 
each with a different load impedance. 
Results are shown in Figs. 8 and 9. In- 
cidentally, in Figs. 7 through 9, the 
sloping response up to 500 Hz is a func- 
tion of the test record (CBS STR-100). 
which is recorded with a constant 
amplitude below 500 Hz and with a con- 
stant velocity above that frequency. 
Since we were concerned only with the 
high-frequency end of the response as a 
function of load impedance, we did not 
pass the output of the cartridge through 
any equalization process to yield a hori- 
zontal line below 500 Hz. 

In Fig. 8, we loaded the cartridge 
with 1 00 kilohms instead of 47 kilohms 
and added no loading capacitance other 
than that supplied by the connecting 
audio cables (about 1 00 pF for each 
channel). The resonant peak occurred at 
l2.0kHzwitha6.3dBriseinamplitude. 

Next we added an additional 300 pF of 
capacitance across the cartridge output 
terminals, but left the higher-than- 
normal resistance of I00K ohms in the 
ci re li it. Results are shown in Fig. 9, 
Here, the resonant peak is shifted down 
in frequency to 1 0.5 kHz, but its 
amplitude has increased to +7.5-dB 
relative to our 0-dB point at I kHz. 

From these response curves it should 
be clear that proper (or improper) car- 
tridge loading can have a much greater 
effect upon the way a cartridge sounds 
when reproducing music than some of 
the more subtle, and often insignificant 
design elements promoted by some cart- 
ridge manufacturers. After you have 
selected a cartridge that can track your 
records properly, has low distortion, 
and will not wear out your records or its 
own stylus tip after a short time, it's still 
up to you to install it into a pickup arm 
that can work well with it and to load it 
with the recommended values of resis- 
tance and capacitance. Let's take a look 
at some tests you can perform in your 
home for determining whether your car- 
tridge is loaded properly and what you 
can do if it isn't. 

User tests 

Often, a phono cartridge is installed 
by the manufacturer of the turntable 
system or by the dealer from whom the 
turntable and cartridge were purchased. 
Under those circumstances it is difficult 
to know whether or not the matter of 
proper cartridge loading has been prop- 
erly taken care of. Furthermore, the in- 
struction pamphlet supplied with most 
phono pickups is usually discarded > 
when the cartridge is installed, so that q 
you have no easy way of determining cz 
what the proper loading capacitance is H 
for the cartridge in question. 5 

In such case, proper loading of a cart- f5 
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TABLE 1-TEST RECORDS 


Record catalog 


number 


Source 


STR-130 




CBS Technology Center 
227 High Ridge Road 
Stamford, CT 06905 


STR-100 




CBS Technology Center 
227 High Ridge Road 
Stamford, CT 06905 


AT-6606 




Audio-Tech nica U.S., Inc. 
1221 Commerce Drive 
Stow, OH 48224 


QR-2011 




B&K Instruments, Inc. 
5111 W. 164th Street 
Cleveiand, OH 44142 


XG-7001 




Denon America, Inc. 

P.O. Box 1139 

West Caldwell, NJ 07006 




FIG, 10— TEST SETUP for measuring the frequency response of a phono cartridge at the output of the 
cartridge. The R-C load impedance network is connected across the output terminals of the cartridge. 



AC-dB 
METER 




CONNECTOR 



FtG. 1 1 — TEST SETUP for measuring the frequency response of a cartridge with the cartridge con- 
nected to a preamplifier. In this case, the load impedance is the impedance of the phono input of the 
preamplifier. A "Y" connector is used to connect an R-C circuit across the output terminals of the 
cartridge if the load impedance needs to be altered. 
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ridge can be verified by direct measure- 
ment of frequency response, using any 
of a number of available test records, all 
of which contain tones on a one-at-a- 
time basis rather than on a continuous 
sweep basis that requires the use of a 
synchronized X-Y response plotter. A 
partial list of such test records will be 
found in Table I, along with the names 
and addresses of the organizations from 
whom the record can be obtained. 

The STR-100. ST- 130, and AT-6606 
test records contain single-tone fre- 
quencies, while the remaining two con- 
tain third-octave pink-noise bands 
rather than single frequencies. Either 
type may be used to obtain a frequency 





TABLE 2 




Frequency 


Meter Reading- 




Hz 


dB 




1000 


0.0 




20,000 to 500 


0.0 




400 


-2.0 




300 


-4.4 




200 


-8.0 




100 


-14.0 




80 


-16.0 




60 


-18.4 




50 


-20.0 




40 


-22.0 




30 


-24.4 




25 


-26.0 




20 


-28.0 



response plot of your phono pickup, and 
the only other piece of test equipment 
required is an AC voltmeter that has a 
flat response (preferably to within +1 
dB or better) over the range from 20 Hz 
to 20 kHz. As for meter sensitivity, if 
you plan to measure the response of the 
cartridge with no intermediary electron- 
ics (such as a preamplifier) and you are 
dealing with typical moving-magnet car- 
tridges, the meter's most sensitive full- 
scale reading should be around 5 mili- 
volts or lower. If you do not have access 
to such a sensitive AC voltmeter, you 
may prefer to measure cartridge re- 
sponse including the amplification and 
equalization characteristics of your as- 
sociated preamp. In that case, sensitiv- 
ity need be no lower than 0.5 volts full- 
scale for the AC voltmeter you intend to 
use. 

To- obtain the response curves, the 
cartridge output (via the connecting 
audio cables) would be connected di- 
rectly to the voltmeter as shown in Fig. 
10. Of course, for a stereo cartridge, 
the response of each channel would be 
measured separately. A terminal strip 
could be used for convenience, so that 
various values of capacitance and resis- 
tance could be used to terminate the 
cartridge output. Because the STR-100 
record is recorded at constant amplitude 
below 500 Hz and at constant velocity 
above that frequency, the ideal re- 
sponse from a perfectly loaded and per- 
fectly designed phono cartridge at the 
spot frequencies would have the output 
levels listed in Table 2 if we assume an 
arbitrary dB at 1000 Hz. 

Using the direct-hookup method 
shown in Fig. 10. the readings are likely 
to be very low in voltage and unless 
cable lengths are kept quite short, read- 
ings might be influenced by stray hum 
fields that could lead to erroneous re- 
sults. Still, this method is worthwhile 
because only the cartridge performance 
is involved. There are no intermediate 
electronic circuits, with their possible 
frequency response errors, to detract 
from the accuracy of the measurements 
being made ■ 

If this same test record (STR-100) is 
used to test cartridges that are already 
connected to the preamplifier, then the 
setup shown in Fig. II would be used. 
The "Y" connector, readily available 
from electronics parts stores, permits 
parallel connection of various load re- 
sistors and capacitors, each wired to a 
blank phono-tip plug. With this setup, 
the phono pickup itself remains con- 
nected to the preamplifier of the system. 
The voltmeter should then be connected 
to the tape OUT (sometimes identified as 
rec OUT) jack on the rear of the pre- 
amplifier (or integrated amp, or re- 
ceiver) being used. Since R1AA equali- 
zation is being provided by the preamp- 
equalizer of the system, a perfectly 
loaded ideal cartridge would yield the 
readings listed in Table 3 (again, re- 
contimted on page 86 
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ENERGY 

MISER 

FOR 

YOUR 

FURNACE 



Cut fuel costs and increase the efficiency of your home heating system 
with this easy-to-build energy controller. 



EVEN IN THESE TIMES OF UNCERTAIN FUEL 

costs, there is one fact that you can be sure 
of — if less fuel is consumed, the cost of 
energy will be lowered. That is the purpose 
of this project — it is an energy "controller" 
designed to minimize the amount of oil used 
by a hot- water heating system. 

Oil hot-water heating systems use an 
aquastat to control the system's water tem- 
perature. That aquastat has adjustable set- 
tings for hot-water temperature and circula- 
tor control. Before installing this controller, 
our fuel-oil supplier had recommended that 
the hot-water temperature be set at 18QT 
during the winter, and 1 60 8 F for the sum- 
mer; the corresponding recommended cir- 
culator settings were 160°F and 140°F re- 
spectively. However, I did some tests and 
found that, except during periods of very 
cold weather, those settings were excessive 
and it should therefore be possible to reduce 
fuel-oil consumption if the circulator were 
set at i 20°F and the water temperature were 
varied inversely with the outside tempera- 
ture. From that idea grew the controller. 

An energy controller 

In the automatic mode, the controller 
monitors the atmospheric temperature and 
compares that with the temperature of the 
water in the heating system's boiler. Based 
on that comparison, the circuit either turns 
on or turns off the boi ler' s burner, maintain- 
ing the water temperature at a level that is no 
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higher than needed for heating. 

In addition, in the manual mode, provi- 
sion has been made so that the water tem- 
perature can be set by hand and then main- 
tained at any level between 100°F. That is 
intended for use during periods when heat is 
not required. 

The circuit design is relatively simple, 
supplementing but not eliminating any of 
the oil-burner's control circuit. When the 
controller is switched off, oil -burner opera- 
tion returns to normal. 

The controller has a "fail-safe" design. 
But that we mean that if it fails during an 
"on" cycle, the oil burner will operate us- 
ing the preset oil-burner controls. If a failure 
occurs during the "off" cycle, the burner 
will shut off and stay off until the controller 
switch is placed in the off position, return- 
ing the burner operation to the preset burner 
controls. 

The components used in this project are 
readily available. Construction is 
straightforward and any technique can be 
used. A PC board can be used if desired, and 
will certainly make things a bit neater, but it 
is not required — none was used in building 
the prototype described here. 

How it works 

The controller's schematic is shown in 
Fig. 1. The power supply for the circuit is 
shown in Fig. 2-a; the power supply for the 
temperature readout is shown in Fig. 2-b. 



The two temperature sensors, IC5 and IC6, 
are AD590's from Analog Devices. They 
have an output of 1 microamp-per-degree 
Kelvin. Accuracy is 0.5°. 

As most oil-burner controls in the U.S. 
are calibrated in degrees Fahrenheit, for 
convenience it would be desirable to scale 
the sensor output to those units; 10 milli- 
volts-per-degree Fahrenheit was the output 
we chose. Let's see how that scaling is 
done. To keep things simple, we'll only 
discuss the scaling for the water- 
temperature sensor, IC6; the procedure, and 
values used, are identical for the air- 
temperature sensor, IC5. To convert from 
Kelvin to Fahrenheit, the following equa- 
tion is used: 

Temp <in °F) = Temp {in °K) - 459.67 

Remembering that we are scaling the output 
to 10 millivolts-per-degree Fahrenheit, the 
total resistance of R 1 and R2 becomes: 



10" 2 
1.8 x—r-z= 18000 ohms 



10' 



To create that resistance, a 16K resistor 
and a 5K pot are connected in series; the pot 
is used to trim the total resistance until it is 
the precise value needed. When that is 
done, the voltage drop across Rl and R2 
will be equal to 10-millivolts-per-degree- 
Fahrenheit, plus 4.5967 volts. To complete 
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*fll5 = 24fl+ 7.511 IN SERIES 



FIG. 1— SCHEMATIC DIAGRAM of the energy controller. Relay RYVs contacts must be wired in series 
with the oi! burner aquastat's contacts. 
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FIG. 2 — POWER SUPPLY for the energy controller Is shown in a; the power supply for the readout is 
shown In b. 
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that conversion, a 4. 6- volt reference vol- 
tage is needed. That is done by generating a 
precise 6.9 volts using the combination of 
IC3, an LM334 constant-current source; 
IC4, an LM329 6.9-volt voltage reference, 
and R 15. That voltage is then placed across 
a voltage divider network consisting of R8, 
R9, and RIO. Trimpot R9 is used to balance 



the divider, and the 4.6 volts is taken from 
its wiper. 

In the manual mode, a resistor network, 
R11-R14, is used in place of the air- 
temperature sensor. With the values shown, 
Rl I is adjusted so that the voltage at the 
junction of R12 and R13 is 4.6 volts. The 
output , taken from the wiper of R 1 3 , can be 



adjusted so that is simulates an air- 
temperature of between OT and IO0°F, 

The outputs from the temperature sensors 
and reference voltages are buffered by IC8- 
a-O-d, a 324 quad op-amp. The op-amp 
outputs are connected to IC9, a 741 op-amp. 
That IC adds the two 4.60-volt reference 
voltages and subtracts them from the sum of 
the two temperature-sensor output voltages. 
The output of IC9 equals the sum of 10 
millivolts-per-°F of outside temperature 
plus 10 millivolts-per-°F of water tempera- 
ture. 

The controller's operation is a function of 
the sum of the air temperature and the water 
temperature. Take a look at Fig. 3. You'll 
note that irrespective of whether water- 
temperature scale A or B is used, the sum of 
the air and water temperatures is the same. 
That is, using scale A, at an air temperature 
of 0°F, the water temperature is 180°F, for a 
total of 180°F; at an air temperature of 30°F, 
the water temperature is 150°F, for a total of 
180°F, and so on. That works the same way 
for scale B, and would for any other scale, 
as long as that relationship was maintained. 

To conserve fuel, we want to turn off the 
boiler's oil burner when the combined sen- 
sor readings equal that critical value. When 
that is done, the higher the air temperature, 
the lower the water temperature maintained 
by the boiler. For the rest of this discussion, 
let's assume that we've chosen 180°F for 
that value. Remembering our scaling factor 
of 10 millivolts per degree Fahrenheit, we 
are going to want to open the relay when 
IC9's output reaches 1.8 volts. That output 
is connected to IC10 and IC11, two addi- 
tional 741 op-amps; those ICs are used here 
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A 130 140 150 160 170 130 
B 120 130 140 ISO 160 170 
HOT WATER TEMPERATUHE-*F 
FIG, 3— WATER TEMPERATURE versus air tem- 
perature. At every point along this line, the sum 
of the air and water temperatures is the same. 



to control the operation of 1C 1 2, a 555 timer 
configured as a Schmitt trigger. A 723 pre- 
cision voltage regulator, IC7, is used to 
provide V cc , a regulated +6 volts, for 
IC12. The output of IC1 2 (pin 3) depends on 
the voltages at its pins 6 and 12. If the 
voltage at pin 6 is ¥i V cc » or 4 volts, IC 12* s 
output will go high. If the voltage at pin 2 is 
'/a V C c. or 2 volts, ICI2's output will go 
low. 

The output from IC 1 2 drives Q 1 , which is 
used to control the operation of RY1 , a 
normally closed relay. Ideally, RYl's con- 
tacts should be rated at 20 amps, but if such 
a relay is unavailable, a DPDT relay whose 
contacts are rated at 10 amps may be used; 
the contacts are tied together to double the 
rating. That's what was done here. 

Relay RYl's contacts are wired in series 
with the aquastat water-temperature control 
contacts. Note that the aquastat' s contact 
circuit will have to be broken for that to be 
done. 

The 3'/2-digit temperature readout is an 
Intersil 7107 evaluation kit. That kit comes 
complete with all necessary components 
and a PC board, but not a power supply; an 
appropriate supply is shown in Fig. 2-b. As 
supplied, however, the meter's full-scale 
reading is 200 millivolts; it must be mod- 
ified for this application so that the full- 
scale reading is 2.00 volts. That can be done 
by changing die value of three of the com- 
ponents in the evaluation kit. Those changes 
are C2 from 0.47 uF to .047 u.F, Rl from 
24K to 1.5K, and R2 from 47K to 470K. 

Construction 

Construction is straightforward and can 
be done using any technique. The prototype 
was built on perforated construction board, 
using point-to-point wiring with good re- 
sults. Once the unit is built, but before it is 
housed or installed, it must be aligned. 

To align the temperature sensors you'll 
need an accurate thermometer as well as a 
voltmeter. Making sure that the area that 
you are working in is not subject to sudden 
changes in temeprature (caused by drafts, 
etc.), place the thermometer and the sensors 
next to each other. Turn the controller on 
and place it in the automatic mode. With 
the meter's positive lead connected to Jl 



PARTS LIST 


All resistors %-watt, 5% 


C10, C1 1—2200 |tF, 1600 volts or better, 


R1, R3 — 5000-ohm potentiometer, llenar 


electrolytic 


taper 




R2, R4— 16,000 ohms 


Semiconductors 


R5, RS— 91 00 ohms 


IC1 — LM7805 5-volt positive voltage regula- 


R6, R9— 1000-ohm potentiometer, linear 


tor (National) 


taper 


IC2— LM7905 5-volt negative voltage regula- 


R7, R10— 4300 ohms 


tor (National) 


R1 1 — 20,000-ohm potentiometer, linear 


IC3— LM334 constant-current source 


taper 


(National) 


R12— 33,000 ohms 


IC4— LM329 6.9-volt reference voltage, tem- 


R13 — 10,000-ohm potentiometer, linear 


perature stabilized (National) 


taper 


IC5, IC6— AD590 temperature sensor (An- 


R14— 13,000 ohms 


alog Devices) 


R1 5—31 .5 ohms (see text) 


IC7— 723 linear voltage- regulator (Intersil) 


R16-R21— 100.000 ohms 


IC8 — 324 quad op-amp (National) 


R22 — 500-ohm potentiometer, linear taper 


IC9-IC1 1—741 op-amp (National) 


R23— 510 ohms 


IC12— 555 timer (National) 


R24— 5600 ohms 


IC13— 7107 evaluation kit (Intersil) 


R25— 24 ohms 


Q1— RS276-2017 NPN transistor (Radio 


R26— 820 ohms 


Shack), or equivalent 


R27, R34 — 50,000-ohrn potentiometer, 


D1-D8— 1N4001 


linear taper 


D9— 1N1202 


R28, R30— 15,000 ohms 


D10— 1N4004 


R29, R31— 10,000 ohms 


LED1— jumbo red LED 


R32. R33— 20,000 ohms 


J1-J4 — banana jacks 


R35— 1000 ohms 


RY1— DPDT relay, 12 VDC, 160 ohm coil, 




Radio Shack 275-21 8 or equivalent (see text) 


Capacitors 


Si— DPDT switch 


C1 -C4— 1 000 uF, 50 volts or better, electroly- 


S2— SPST switch 


tic 


S3— SPDT switch (part of R13) 


C5 — .014 uF, ceramic disc 


S4— DPDT switch 


C6— 1 00 pF, ceramic disc 


Miscellaneous: Perforated construction 


C7. CS — 4.7 uF, 25 volts or better, electrolytic 


board, enclosures (see text), copper piping 


C9 — .01 up, ceramic disc 


(see text), wire solder etc. 



and the negative lead to ground, adjust R6 
until the meter reads exactly 4.6 volts. 
Next, connect the meter's positive lead to J4 
and adjust R9 for 4.6 volts. 

Once those adjustments have been made, 
connect the meter's positive lead to J l and 
the negative lead to J3, and adjust R3 until 
the meter's reading agrees with the meas- 
ured temperature. Remember — the voltage 
across those jacks has been scaled so that 10 
millivolts equals 1°F. For example, an S0°F 
temperature would be read on the meter as 
0.8 volts. After that has been done, connect 
the meter's positive lead to J2 and the nega- 
tive one to J4, and adjust R I until the meter 
reading agrees with the measured tempera- 
ture. Finally, verify that the output of IC9 is 
twice the measured temperature. That is, if 
the measured temperature is 65°F, there 
should be 1 .3 volts on pin 6 of 1C9. 

Next, we need to adjust the output of 
IC10 so that it is 4 volts when IC9's output is 
1 .8 volts. To do that, place the controller in 
the manual mode, and adjust Rl l so that the 
voltage at the junction of Rl 2 and R 1 3 is 4.6 
volts. Then adjust R13 so that you get a 
1.8- volt output from IC9. Finally, adjust 
R27 for 4 volts at pin 6 of ICI2. 

The last adjustment to be made is to ad- 
just the lower temperature-limit. Here we 
were interested in a temperature differentia] 
and selected a combined air- and water- 
temperature drop of 1 5°F. That differential 
is one that was convenient for our situation; 
any that works well for you can be used. In 
any event, the adjustment is made in the 



same manner. Adjust RI3 until the IC9's 
output measures 1.65 volts (1.8 — ,15). 
When that is done, simply adjust R34 until 2 
volts is measured at pin 2 of IC12. 

Final assembly and installation 

With the exception of the readout's pow- 
ersupply, the unit was housed in a 12 X 12 
x 4-inch recessed light-fixture box lined 
with asbestos. The readout's power supply 
was housed in a separate 5 x 7 x 3-inch 
metal case. Both units were mounted on the 
boiler using %-inch standoffs. All external 
wiring, other than the sensor wires, must be 
enclosed in BX or conduit. 

The outside air-temperature sensor was 
enclosed in a 3 x 2 x 1-inch case, such as 
the one shown in Fig. 4. A %z-inch hole was 
drilled in the bottom so that air could reach 
the sensor. A small hole was also drilled in 
the top for the cable. The sensor's cable 
should fit snugly through the hole, and any 
spaces sealed against leaks. Connections in- 
side the case, of course, were soldered and 
insulated. The unit was fastened under a 
windowsill on the north side of the house. 

Placement of the water- temperature sen- 
sor was not that simple. It would have been 
ideal if the sensor could have been placed in 
the same well as the aquastat, or if the tem- 
perature could be measured at the boiler's j, 
case. However, neither approach was feas- £ 
ible: the first due to insufficient space and c 
the second due to temperature lag. -h 

Figure 5 shows an acceptable solution. £ 
continued on page S3 fo 
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!Y CORNER 



It's easier to keep up than catch up 

EARL "DOC" SAVAGE, K4SDS, HOBBY EDITOR 



HOW THINGS DO CHANGE, WHY, I RECALL 

visiting Bell Laboratories in New Jersey in 
what seems just a few years ago. There, I 
saw for the first time, a "real live" transis- 
tor. A while later, 1 actually got my hands 
on one and, following instructions very 
carefully, built a simple audio amplifier. 
What a marvel it was — amplification with- 
out a glowing tube heater to be seen. It was a 
year or more before I had any idea how the 
little thing worked. 

Now, of course, it is the tubes that are 
rare and the transistors that are common — in 
fact, you might say that transistors have 
come and started to fade away, largely re- 
placed by integrated circuits. 

Yes, there have been a multitude of 
changes in a short period of time — enough 
to boggle the mind. And who knows what 
we will have and what we will be doing a 
few years from now. 

Those of us with snow on the roof will 
have to continue our struggle just to keep 
up. If you are just getting into electronics, 
you have an advantage on us oldsters! You 
are starting out where technology is NOW.'. 
You don't have to "unlearn" the old before 
you can understand the new. 

Make no mistake, however. Technology 
of NOW will be outdated soon. It will adv- 
ance to something we do not know about 
yet. In a short time you, too, will be having 
to relearn and we'll both be doing it 
together. The process can get ahead of you 
if you are not very careful. 

Now and then 1 receive a letter from a 
reader who says, in effect, ' 'Where did all 
the tubes go? To me, transistors are foreign 
and IC's are alien. What is the best way to 
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get caught up?' ' I am hard pressed to come 
up with any advice better than to forget all 
that you "know" and start back at the very 
beginning. 

The same thing will happen to you unless 
you keep up with the changes as they occur. 
The only way to do that is to keep reading, 
studying, building, and experimenting. 
Donf let things get so far ahead of you that 
you have to start over all at once. 

Good idea 

Daniel Fitspatrick of Ashville, NC has 
come up with a good idea for the use of the 
RC- 1 1 1 module — the module we discussed 
here in the March 1 982 issue. He works 
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HOW LONG HAVE YOU BEEN AN ELECTRONICS HOBBYISTS?. 
HOW LONG HAVE YOU BEEN READING "HOBBY CORNER?"_ 



(YEARS) 



WHAT ARE YOUR SPECIAL INTERESTS? 

GENERAL 

DIGITAL 

ANALOG 

OTHER: . . 



(YEARS) 



TUBES (?) 
TRANSISTORS 
INTEGRATED CIRCUITS 



7) WHAT ARE YOUR ELECTRONIC-RELATED HOBBIES? 



SWL RADIO 
CB RADIO 
HAM RADIO 
OTHER:. 



COMPUTER 
AUDIO 
SATELLITE TV 



8) WHAT AREA(S) OF ELECTRONICS WOULD YOU LIKE TO KNOW MORE ABOUT? 



with satellite-TV systems and plans to use 
the RC-1 1 1 to give a remote reading to the 
area of the sky at which a dish is pointing. 
According to Daniel, very basic com- 
mercial remote-reading accessories cost 
$150 and up. 

The simple dish tracker consists of two 
parts. The first is mounted on the dish and is 
nothing more than a pot that is turned by the 
rotating arm that aims the dish. A small 
drive belt is used to turn the shaft of the pot. 
To avoid the effects of weather, the pot and 
belt system are housed in a waterproof case. 

The readout portion of the tracker is lo- 
cated inside the house. It consists of a calcu- 
lator and an RC- 111. The module circuit is 
shown in Fig. 1. The pot labeled Rl is a 
1 -megohm calibration control. (You may 
wish to refer back to the March 1 982 issue to 
see exactly what is taking place here.) 

Daniel reports that calibration (Rl) is ad- 
justed by rotating the dish between sat- 
ellites. Knowing the location of each sat- 
ellite permits you to adjust Rl by trial and 
error until the calculator reads out directly in 
degrees. 

Thanks for letting us know about this 
application, Daniel. 

Five-year survey 

Five years ago, the "Hobby Corner" first 
appeared in Radio-Electronics; that initial 
column was in the August, 1977 issue. 
Since then, we have covered a lot of terri- 
tory together, but even more striking is the 
quantity and quality of the changes that have 



68 



7+11 SWD PARTS KITS 



MITSUMI 

VAR ACTOR 
UHF TUNER 

Modal UES-A56F 

$34.95 

Fieq Ringe IJHF-17D - BB9MHI 

Antenna Input 75 ohms 
Clumtts 14-83 Output Chamd 3 



ia MB stscainipH '* ii 

1 OT1-SW Vsrsttnr UHF In.; Model UES-A56F S3* 35 

2 CB1-SW Frilled Cue ml Enid. Pre- Dialed II Si 

3 TPI-SW PCS Palenlinmelart. I-20K. 1 -IK. and 

S-10K neirrrt, 7-piaesi B.95 

4 FR3S-SW Resistsr Kir, '. Wall. 5* Cuban Finn. 32-gMc.s. . 4.95 

5 PTI-StrV Ptmi. Tranjlnrcnar, PIlI-nlVBC. 5F.C-24,AC, 

2S0m. 6 Si 

6 PP2-SW Pinal Mourn PDIenti&melers and Xnnbs. 1-1 KBT 

■ad I-5KA1 ta/IMstil . . . 5.95 

7 SS14-SW IC't 7-pci. Oiodss 4-pcs, Ragulattii Z-pcs 

Hell Sink 1-pees 29.95 

6 K9-5W ElKteoJrlk: Capscilor Kiv 9-pujen 5.95 

9 CC33-SW Csrsmic Disk Cipicilui Kit 50 w V . 33-pli:o 7.95 

ID CT.SW virlblt Cera if it Trimmst Cap. cite i Ki1. 

5-B5pId 6.JIKI!. 5.95 

11 L4-SW Ceil Kit. If mils 2 .pacts. 22/jtl 1-irRt (piawmini! 

sidutUmj and I T37-I2 FerMe Tciioic 

Cci will 3 N Pf #2B «ira 5.99 

12 ICS-SW I C Sockers Tin nasi. B-pn 5-facn 

and 14-pin 2-p*ees . ... 1.95 

IS SR-SW Sgtttti. *i6" Dvil and PilnunthtJ 

WpDd Entlown 14.6S 

14 MISC-3W Mist Puts Kll Includes HKdvurt. |G/32. 9732 

Hi/Is. 6 eolUf. Hookup Wat, Am Teems. OPOT 

Ant Swurji. Fuse. Fuseheldti. tic. 9.FJ& 

When Oidfrfinn All Flam.. (1 thru Id) Tnlel Pile. 139.95 



UHF ANTENNAS and ACCESSORIES 



MDS-AMATEUR-ETV 32 ELEMENT 
YAGl ANTENNA 



• NOT A KIT 
• 1 .9-2.5 GHz • 38V4" LENGTH 
• 23 dB AVERAGE GAIN 
DIE CAST WATERPROOF HOUSING WITH 
AW x 2W AREA FOR ELECTRONICS 
COMMERCIAL GRADE 
INCLUDES MOUNTING HARDWARE 




MAE-1 32 Element YAGl Antenna 



S19.95 



ZYZZX 

VHF-UHF WIDEBAND 

ANTENNA AMPUFIER 

MODEL ALL-1 

SOMHi — BOOMHi 

12 dB GAIN+ o.sdB 

A Revolutionary New 

One Stage HYBRID 
IC Broadband Amplifier 

Hill Lariat I* naC lvidl>br> anywhere tlic in trm world. One unn t*rvi?i rtilrnr pur' 
pOtH and it avulabla in Kit at AMambJed form ideal tor outdoor or moaoruu. I/O 

75 Ohm*. Amp|rfttFai.l7lud*I Sepenitt. eimi lead IpOwg f aauppty, Eli"lv 

n irmblad m 2a minutes. No coil*. capjc^iDrt ire to .una or adjuii. 

ALL-1 Complete Kit w,lh power e jpplv &24. BS 

ALL-1 Wrr-ed and Tested wiEh power supply S34.95 

Our New STVA 14,5 dB GAIN, 
14 ELEMENT CORNER REFLECTOR 




YAGl ANTENNA 




S15.95 




STVA-3 YajiAnunw 

14.5 m. 15 ntm.Cto 60-63 
STVA-* ».«i Annua. 

14.5dB 75 n'm.Clun 44-52 . . $19.95 



STVA- 1 Vagi AlUma, 1 1 .5 dB. 75 Stat. Chin 42-54 . . . 99.95 



RC-5J/U 75 ohm law Loss Con CitJe S .12 p/lt 

F-59 Coaxial t^nnacbsti, u . .39 

MT-1 Spatial UHF 75-300 ohm Mate!.™, Transfer™, pa 1.46 



Switch to Bambi"! 



Electronically 



Bambi Electronic Video Switch ... 
makes switching of your VCR/VTR, 
Pay TV Decoders, Cable TV, Video 
Discs, Video Games. Closed Circuit 
TV, Antennae and Microcomputer as 
easy as pushing buttons. 



.Fig network which can accept up to six diMorent 
snmc&s of video signals and provide .ho floxrbiliry of 
directing the inputs to any or nil of Ihe three outputs. 

Now vou can eliminate - lha dodgery of disconnecting and 
reconnecting your video equipment each time you use n - 
the tangled mess of cables which are impossible to trace 
out ...not being able to use more than one function 

at a ifme. 

Bambi lets you enjoy using your video equipment the 
way it should be ... electronically and on line at ihe 
push of a button. 



Model 
BEVS-1 



$ 129 



95 




Bambi'* front panel wan doi.grr.fld with Ihe 
user in mind Computer styled con-muz: cr- . 

with isofl -touch keyboard {rflterJ lor over 10 
million a pel alio n 3 l, m-rantjed in maUi* form 
allows easy input/ou.'jul selection wMhaut 
rcfermrj 10 chins. Functions sa,ectod through 
Ihe keyboard ire immediately displayed on 
Ihe 13 LED siatui indicitors. 



Chech ihe quality of Bambi again&t thai of 

much highor priced coenpotmon AH solid 
slate aledTonir; swllchmg TjipvldoS lew oEldtt- 
union .;3iiBi. wkJj? FrtqLLency i c s.|i,i n.s« (4Q- 
890 MHij. and (ix.ee iic^.t i30,tt>ori Dei we en 
9igr.il sources (each I/O section individually 
shfiilded lor SSdB min, iso.Dlion). 



B amti i's Spacrfica, ion s 

• ' f- .' i"i. •:■■■!' '■■:'!■ ,i--: 

■ Signal Lau 

■ HOaJC 

• Input Roturn Let* 

• iac-ljHon 65H3 mm 

• Pcwif RtQ. 1 17VAC SO Hi, 2MV 

• Dimenbarni tDW W * SJ4 D x 3rt H 

• Wei.j!-r VA 'La. 



?S Qfini 
:i::n =- ■:V- 
4dB±1dB 
12dB mm. 




SWD-1 VIDEO CONVERTER 



FOR CABLE TV 

The SWD-: Video Comerter la uh- 
liied on cable TV systems lo ra- 
irtovo IhA KNj'5 signal from a 
distorted unlpui (channel 3 inV 
oui) and almo pus thru line 
normal undiKorttoVdeiecled 
audio signal, Rocker switch 
selects operating mode to remove KMe's 
distortion from ihe video or pais all olher chan- 
nels normally. Simple to assemble — less then 30 
minules. Pre-luned. Input/output Channel 3. Impedance 
75 ohms. 117VAC- 

SWD-1 Video Converter Kit $69.95 



VTR ACCESSORIES 



SIMPLE SIMON VIDEO STABILIZER 

Simple Simon video Stsbllixer, 
Model V5-.25, eliminates the ver- 
tical roll a n d j i tlo r Irom ' 'copy gun rd' ' 
I video tapes when playing Ihrough 
large screen projectors Of On in- 
otherVTR. S.rnplo louse, | us i adjust 

the lock contTol for a alabie piclun. Once the control is set, lfic (ape 

wiliI play ah (he way Ihraugh withOul further adiuSimeniS. Includes. 

1 2V power suppiy. 

VS-125 Video Stabilizer, wired ....... t $54.95 

SIMPLE SIMON VIDEO SWITCHING BOX 

The Affordable Video 
Control Center 

Excellent m laolallon and no lots 

routing system. Simple Simons V£&- 

300 Video Switching Box enables 

you to bring a variety oi video components 

together lor easy viewlrLg/dyobi-ng. Also you rjom the ability io record 

one channel while viewing another. Unit includes two F-fype quick 

connector anotad cablet, 

VSB-300 Video Switching Box, wired $19.95 



7+11 PWD PARTS KITS 





INTRODUCING OUR 

7+11 PWD 
PARTS KITS 

Hs PART 

*. HI 

i iitti-pvikj 

2 2CFJ1-PWD 

3 3TP11-PWD 

4 nfB-31-PWD 

5 SPtl-PWH 

6 8PP2-PWO 

7 75S17-PVTO 

S 8CEK-PWD 

8 KCaD-PWI 

10 10CT5-PW1 

11 I1L5-PWD 

12 ■Jir.S-PlVI) 

13 I3SR-PWD 

14 MHISC-PWD 

15 16WC16-P™ 
Whan Oritur t All 




Viiatlii UHF Tuner, Model UCE-15BF 

Pihled Cirtuit Board, Prr-dnlled 

PCB Psisiitksrnaliil 4-20* 1-.5X. 2-1 OK, 2-5K. 

1-1K.r»a)l-50s.|11 jaeca,] 

Reirstw KH. HW. 5% 29-ps. H W 2-pci . . 
PiMll Tlinstonst. Pfil-tllWC SEC-24UAC 

el 5S0me 

Piiiet Monnl Potarrdioenetcts and Knohs. 1-1KBT 

sml 1-5KAT wilh Hiitth 

ICs 7-pct. Dirxlts 4-pts. Rrgulalors 2-pts 
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taken place in our hobby in that short time. 
We have available to us many things that 
were only on the drawing boards then, and 
some that we didn't forsee! 

Very complex integrated circuits at low 
prices are just a phone call or a quick trip to 
the parts store away. There are micro- 
processors, one-chip 64K random access 
memories, complex sound generators, and a 
host of others . "Computer boards ' ' are eon- 
trolling more and more of the conveniences 
and necessities of life. 

Home reception of TV direct from sat- 
ellites is a practical reality. "Microwave" 
ovens are common appliances in kitchens 
around the country. The ownership of 
videotape recorders has grown to the point 



that video stores have sprung up everywhere 
just to sell and rent taped programs. Video- 
disc players are making a big splash in the 
market and I won't be surprised to discover 
that recorders will follow quickly. 

There is no way that all the "wonders" 
could be listed, but there's one that cannot 
be omitted. That, of course, is the 
microcomputer, itself. The hundreds of 
thousands of microcomputers in homes, 
offices, and schools today have already had 
a great impact on our lives. The significant 
changes it has caused in education, busi- 
ness, and home entertainment are only the 
beginning of a revolution that will effect all 
of us. 

This five-year point is a good place to 
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pause to see where we are and where we 
want to go. After all, "Hobby Comer" is 
your column and you should have a say in its 
content. Of course, 1 have a bit of an idea 
from the letters which you send me, but 
there are those of you who do not write. 

This time, I would like to hear from ALL 
of you. To mke it as easy as possible, I have 
made up a short survey. The questions have 
been pared down to a minimum and it 
should not take long to answer them. Of 
course, you may add any additional in- 
formation that you would like — just attach a 
sheet to your survey form. 

You may use the form printed here or, if 
you don't want to tear up the magazine, you 
can make a copy on the nearest copying 
machine. If that is inconvenient, just put the 
question numbers and your answers on a 
postcard. Send your answers any old way so 
that they can be added to the answers of 
other readers. 

To sweeten the pot a bit, I'll have an 
independent party draw one survey from 
those received. If yours is selected, you will 
receive a small box of electronic "goodies" 
for your trouble. 

Your real reward, however, will be to see 
"Hobby Comer" emphasize more of the 
things you like and want to know more 
about. Dont' let the other readers decide that 
without your vote. Send me your survey 
now, before you forget. Address your re- 
sponse to 

Hobby Corner 
Radio-Electronics 
200 Park Avenue South 
New York, NY 10003 

I'll be looking for your answers. 



MaMbag 

Stuart Engelke (Hackensack, NJ) would 
like a circuit for a 4-digit one hour "clock" 
that automatically resets when the time 
reaches 59 minutes and 59 seconds, 

Vic Richter of Corpus Christi, TX is 
trying to find out how to address a 1 024 x 8 
memory IC using thumbwheel switches or a 
keyboard. R-E 




' 7 agree, Harold, the reception up here 
would be great, but where would the chil- 
dren go to school?" 
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COMMUNICATIONS CORNER 



Deciphering antenna specifications 

HERB FRIEDMAN, C0MMUNC1ATIONS EDITOR 



BACK IN THE FIRST DEPRESSION ( 1930- 1939), I 

worked after school for an uncle who re- 
packaged vinegar. Actually, he didn't re- 
package by filling small bottles from a mul- 
ti-gallon "jobber's drum"; rather, he sold 
small bottles on which he slapped a cover 
label over the original. The new label read 
"Super-Sour Vinegar." When I asked why 
he didn't just call the stuff vinegar — which 
it was — he replied that no one would pay the 
few pennies extra he charged if people be- 
lieved they were buying ordinary vinegar. 
But the public would splurge— even in the 
depression — for a super something. Es- 
sentially, Uncle Joe was saying that few 
would buy his product if he told the truth. 

About thirty years later, antenna man- 
ufacturers were to fall under the spell of 
Uncle Joe's philosophy, and technicians 
and experimenters would be hard-pressed to 
unravel the mysteries of consumer-serviee 
antennas: those intended for SWL, CB , TV, 
amateur, and VHF-UHF monitoring. 

From the time Jonah invented maritime- 
mobile by transmitting his S.O.S. from the 
belly of a whale (spark-gap, of course), the 
dipole antenna has been the standard of 
reference. The dipole is a Vi-wavelength 
center-fed antenna. The energy radiated by 
that antenna in the horizontal direction is 
assumed to be in the shape of a figure 
eight — maximum at right angles to the wire; 
minimum off the ends. 

The amount of radiation at right angles to 
the center of the dipole antenna, at the same 
height as the antenna, was the forward- 
power reference to which all other antennas 
for the same frequency were compared. If 
you built an antenna, which when sub- 
stituted for the dipole resulted in an increase 
of twice the forward-radiated RF energy, 
you had built an antenna with a 3-dB gain 
compared to a dipole. (There is nothing like 
rational standards: it allows everyone to 
know what everyone else is talking about.) 




The problem was, in a field where var- 
iations of 2-3 dB are the minimal practical 
value, the boys who wrote the advertising 
copy started to deal in tenths of a decibel. 
One way that was accomplished was to 
change the standard of reference. Soon, in- 
stead of seeing antenna gain referenced to 
the dipole, it became fashionable in some 
ads to use an "isotropic source" as the 
reference radiator. An isotropic source is an 
imaginary, theoretical antenna, that radiates 
equally in all directions; its output in any 
direction is slightly less than that of a di- 
pole. Therefore, if you compare the foward 
gain (output) of an antenna to an isotropic 
source instead of a dipole it is possible to 
claim an additional 2. 1-dB gain because an 
isotropic source has 2. 1-dB less forward 
output than a dipole. 

With such terms as isotropic source and 
negative tilt; and specifications that in- 
cluded front-to-back ratios translated to an- 
tenna gain, the ads became so bad that final- 
ly one manufacturer — tongue in cheek, of 
course — used a wet noodle in space as the 
radiating reference. As you might expect, 
that claim caused no end of amateur-radio 
club discussions concerning the practicality 
of boiling the noodle in salt water for a 
better impedance match to a 72-ohm 
transmission line. 

Notwithstanding the wet noodle or 
isotropic source radiator, gain and front-to- 
back ratios, using a dipole as the reference 
will tell you a lot about the way an antenna 
will perform for you. 

First off, an antenna cannot create radia- 
tion. It can only take the energy put in by the 
transmitter and re-arrange the way that it is 
radiated. For example, we mentioned that 
the radiation pattern of a dipole in the hori- 
zontal direction is shaped like a figure eight: 
that means that there is equal energy going 
out towards the front and rear. If we place an 
element near the dipole (at a calculated dis- 




FIG 1 



tance), and if it is a specific ratio longer than 
the dipole, it will reflect some of the energy. 
That will increase the amount of energy 
radiated forward while reducing the energy 
radiated to the rear. Within reasonable 
limits, adding additional elements (called 
parasitic elements) behind and in front of 
the radiator squeezes even more energy for- 
ward—the energy being taken from the rear 
of the basic di pole-radiation pattern. It is 
often easy to achieve between a 10-dB to 
13-dB forward gain in a moderately priced 
antenna; though lesser gain is common at 
the lower HF frequencies because the an- 
tenna size becomes an important considera- 
tion. 

When the antenna sensitivity has been 
squeezed forward, we come up with the 
' 'front-to- back ratio". That figure rarely in- 
dicates true reception conditions unless the 
user interpolates the values. For example: 
Assume that we have a "super" antenna 
that has a 10-dB forward gain. Since an 
antenna has the same "gain" for receiving 
as for transmitting, our "super" antenna 
provides a 10-dB gain to received signals 
arriving into the front of the antenna. Next, 
assume that the "super" antenna has a 25- 
dB front-to-back ratio (a not uncommon 
value). That does not mean that unde sired 
signals arriving into the rear of our "super' ' 
antenna will be attenuated 25-dB below 
what it would be if we were using a dipole 
antenna. It means that signals arriving at the 
rear of our "super" antenna will be attenu- 
ated 25 dB compared to signals arriving at 
the front of our "super" antenna. Since our 
"super" antenna has a 10-dB forward gain, 
we must subtract 10 dB from 25 dB , and the 
unwanted signal will be attenuated ]5-dB 
more than if received by a dipole. 

The height of the antenna above ground 
also affects how the signals are received and 
radiated. Depending on the height above the 
ground, the signals might radiate either 
horizontally — actually a slight rise — called 
low angle, or high angle, or almost straight 
up where the best reception of the radiated 
signal would be by a receiver mounted in an 
airplane flying over the antenna. (See the 
ARRL Handbook for a complete discussion 
of directional antennas.) 

As for vertical antennas, such as those 
used for CB and VHF: again, the reference 
antenna should be the "theoretically per- 
fect" vertical dipole (shown in Fig. t-a), or 
its cousin, the coaxial antenna — which has 
the same gain/radiation characteristics. One 
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AMATEUR MICROWAVE RECEIVER SYS- 
TEM (pictured) provides wide-band, high 
gain reception of amateur television trans- 
missions from 2.1 GHz to 2.6 GHz. View 
on your television. Order MAI: $169.95. 
MICROWAVE TELEVISION EDUCATION 
MANUAL includes detailed microwave 
downconverter, power-supply, and anten- 
na plans: $16.25. SUBSCRIPTION TELE- 
VISION EDUCATION MANUAL $14.95. 
Add 5% shipping and handling. Informa- 
tive catalog: $2.00. ABEX, P.O. Box 26601- 
RE, San Francisco, CA 94126-6601. 
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UNGAR'S NEW STATIC-FREE DE- 
SOLDERING PUMP, Pump 7874A features 
static free carbon tip preventing damage to 
micro-circuits. Easy-set plunger with built-in 
safety shield, press release switch, automatic 
tip cleaner and replaceable Tip #7876. Pump 
is W D. x 8V2" L, made of aluminum with 
durable anodized finish. Suggested Resale: 
$17.95 each. Available through your Ungar 
Distributor or con tact... Ungar, Division of 
Eldon Industries, Inc., P.O. Box 6005, 
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New compact kit of electronic tools. In- 
cludes/screwdrivers, adjustable wrench, 
2 pair pliers, wire stripper, knife, align- 
ment tool, stainless rule, hex-key set, 
scissors, 2-flexible files, burnisher, sol- 
dering iron, solder aid, solder and de- 
soidering braid. Highest quality padded 
zipper case. Send check or charge Bank- 
Americard, Mastercharge, or American 
Express. The JTK-6 sells for $90.00— Jen- 
sen Tools Inc., P.O. Box 22030, Tempe, 
Arizona 85282, (602) 968-6281. 
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2300 MHz DOWNCONVERTER kit 

for Amateur microwave reception. $35.00 
postpaid. Highest quality components. 
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CHRONO-MODULE FOR APPLE II 
FEATURING: Y/M/D, H:M;S, day of week. 
SW. select int. H,M,S with software disable 1 
K fast CMOS RAM, write disable SW. & bat- 
tery backup makes RAM act like a fast eprom. 
4 software selectable 256 byte pages. 3 driv- 
ers supplied to put time date on: video dis- 
play, into a string, and time stamp disk files. 
Price $149.00. Microcomputer Division of 
US Module, Inc., 2801 A Broadbent Park- 
way N.E., Albuquerque, New Mexico 
87107, 1-800-545-6294 
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ANT1 STATIC DESOLDERING TOOL. The 

new Anti- static desoldering tool, PA 1704, 
was designed with quality, versatility and per- 
formance in mind. The unit is entirely conduc- 
tive, discharging static build-up once touched 
by a grounded operator. This desoldering 
pump will allow a grounding strap to be 
attached to the tool, thus alleviating the need 
to ground the operator or work surface. Pala- 
din Corporation, 31332 Via Colinas Suite 
106, Westlake Village, CA 91362, 213-991- 
4970, TWX 910-494-2799 
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way to achieve omnidirectional radiation is 
to take a horizontal dipole and flip it 90°. 
running the transmission line away at right 
angles for Vi-wavelength to prevent induced 
RF currents in the line. Alternatively, the 
radiator dipole could be replaced with a 
coaxial radiator that allows the transmission 
line to be run inside a coax sleeve directly to 
the radiator. 

For high forward gain we would simply 
use a vertical version of the directional 
beam antenna. 

Most vertical antenna systems are de- 
signed for omnidirectional radiation with 
"gain." Gain is achieved by compressing 
some of the energy that is normally radiated 
skyward towards the ground. It is that "ex- 
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tra" energy at ground level that provides us 
with "gain." (At least it is gain at ground 
level.) 

At the relatively lower frequencies, such 
as 27 MHz, where the antenna is somewhat 
large to begin with, we obtain the compres- 
sion by using a radiator larger than 0.5 
wavelength and a ground-plane, as shown 
in Fig. 1-b. The ground-plane can be a vehi- 
cle or elements arranged to form a ground- 
skirt. When using a ground-plane, the radia- 
tion pattern is formed by a "mirror image" 
from the ground; and it is even possible to 
tilt the signal towards true ground, provid- 
ing a smidgen extra signal where it is most 
needed. 

At the VHF/UHF frequencies where an- 



tennas are relatively small, gain is attained 
by simply stacking several antennas one 
above the other, each fed through a match- 
ing section of transmission line. Alternate- 
ly, several radiators using collinear feed 
(see Fig. l-c) can be concealed within a 
plastic or fiberglass sleeve: those are the 
long-pole antennas that can often be seen 
sticking up over the tops of taxi and pet- 
roleum-dealer headquarters, just to name a 
few user examples. 

Though there are many ways to achieve 
"antenna gain," the common thread be- 
tween them must be comparison to the di- 
pole if we are to have a reasonably accurate 
idea of how the antenna will function in 
actual practice . Any other reference is really 
make-believe. R-E 
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regulate it. Off the bridge-rectifier out- 
put there is a 1.0 /iF, 160-volt electrolytic. 
C-808. Its " + " terminal is connected to 
+ 135- volts DC: the "-" terminal to 9- 
volts DC. If the capacitor develops any 
leakage it upsets things, and in some 
cases can self-destruct! Replace it with 
an exact duplicate — ECEA-160VIE or 
a similar part number. Watch the 
polarity when you install it! 

Sylvania D-16: There may be color 
problems — ringing, etc. On a veiy high- 
frequency RF signal, the color may be 
better. There's a 48K. 2-watl resistor 
that feeds almost all of the B+ to the 
color stages. With age, that resistor 
changes in value, usually going lower 
(one dropped to 1.8K). The PC board 
may be scorched. Install a new resistor 
and recheck. 

MULTIPLE IMAGES 
After replacing the ftyback in this Ad- 
miral 19P647C, I got a raster, but now I 
have three pictures overlapping on the 
screen! I checked the capacitors and re- 
sistors in the horizontal frequency-deter- 
mining circuits, but without tuck. Would 
you take a peak into the crystal bait?— E A., 
Bronx, NY 

Well, you're in the right area — the 
cause must be some part in the fre- 
quency-determining circuitry. It's sort 
of an oddball Colpitts oscillator, and 
the two capacitors across the coil, C42l 



and C422, are critical. Use exact dupli- 
cates for substitutes. Also, run the core 
all the way out of the horizontal-hold 
control (oscillator coil) and check to see 
whether a part of it has been broken 
off! That upsets the inductance and 
makes the oscillator run faster! 

One more unlikely, but possible, 
cause. Check the polarity of the com- 
parison pulse fed into the AFC: the new 
flyback may have it reversed! That can 
really mess things up! 

LOW B+, SANYO 91C48N 

Thanks for prompt reply to my ques- 
tion about low B+ on a Sanyo9IC48N. 
I found it: I had replaced Q901. the 
voltage regulator, and the replacement 
turned out to be the wrong type! (My 
parts supplier didn't have the original, 
and substituted another part for it.) 
After I got the proper part, the set 
worked fine! — N.G., Cardiff, NJ 

When you replace a part, and find 
the same symptoms, readings, etc. that 
you got with the other, you should 
suspect that the replacement used 
wasn't right. 1 It's a good idea to try a 
different one when that happens, R-E 

BURNING RESISTOR 

/ get raster but no video in a Sharp 2K- 
39. Resistor R207, 470 ohms, in the plate 
feed to the last IF tube burns up. I tried a 
bigger resistor, but get no voltage on the 
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how to modify and combine effects to produce your 
own custom pedal board. 

Low cost project kits available from PAIA help make 
even your first exposure to electronics a pleasant, 
nassie-free experience and thanks lo the sound sheet 
demo record bound into the book you know rust how 
the completed device win sound before you even start. 



CHARGE TO VISA OR MC TOLL-FREE 
1-80O654-8657 9amiospmcst mon -frj 



DIRECl INQUIRIES TO: 



B1JA Electronics, Inc. 

1020 W. Willhir« Blvd., Oklahoma City. OK 731 10 ■ C403)B43 7£2d 

I I 1 RUSH MY COPY OF "ELECTRONIC PROJECTS FOrI 
■ MUSICIANS". S14.95 plus S1 postage enclosed. 

' t I SEND FREE CATALOG OF OTHER PAIA PRODUCTS. ' 

I name I 

I address I 

I city slate jip 1 

i BQiA Electronics, Inc. J 

Depl.SR,1020W.WilSfiireBlvd.,OklahomaCily l OK73116. 
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MICROWAVE TV 
CONVERTERS 



MODEL CCV-1-A 




DOWN CONVERTER 'ANTENNA 
COMBINATION 



• 2 MICROWAVE PREAMP STAGES lor ihijumum yin 

* ONE PIECE CONSTRUCTION umeCifpH intulLtiioft 

• ALUMINUM AND ZJNC PLATED STEEL for Ourt&tivy 
ft BUILT IN A.-B SWITCH wiih m&r* ih-jn VSdB luluier. 

* 2,1-2.6 GHJ Dawn ril ham. eomin*rci#J -m*j ITFS 



Y»*ri el •njovrrwrH «r* ytxin with our modil DCV-l-A. Tw« fwwmp il«on couvU 

wiih ih* yogi «n ErnnKrhouipng prwpdt ■ typical -tyrtam ojin of SHa 



YOU GET: Tfi - ■ 

3° jumotr 
300 ohm miith.rHj - ■ iri'of frn-» 
dftMled mfllf upturn* 



LIST - SI 75.00 

ONLY 

$149.95 



INTRODUCTORY PRICE 




WE CiflflY * COMPLETE LINE INCLUDING PARABOLICS 



DEALER INQUIRIES INVITED 



VISA, MASTERCARD ACCEPTED 



1B33 ROCKAWAY PARKWAY 914 C 41 

AAKETING COHP BROOKLYN, N.Y. 112M ZliOOl 
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IBM PERSONAL 
COMPUTER? 

Information-rich new magazine helps you pick the 
right system, then get the most out of it 




Hundreds of colorful pages packed with news of add-on products, 
software programs, services, and how people are already using 
their IBM "PC's". Subscribe to PC Guide™ and save up to 25% off 
cover price. Six issues for only $14.50 or 12 issues for $27.* 

Mail check with name, address and ZIP to: 

PC Guide. 1528 Irving St., 
San Francisco, CA 94122. 

Phone credit card numbers to 415/753/8092. 

' Money- back guarantee: If no! salisfied, return mailing label in ten days lor full relund. 
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WE TAKE 
YOU BY 
THE HAND! 

You'll learn all about computers: how 
to build, program, service, even play TV 
games-without knowing the first thing 
about it! 




The New ELF II 
"Beginners" Package 

Your own expandable micro- computer 
kit, 5 diagnostic analyzers plus circuit, 
programming, diagnostic manuals, even 
games you can play on TV. All only 
$139.95. 

Even iT you don 1 ! know bus from byies, now it's easy and 
inexpensive to build your own micro-computer, leam how It 
worfcs h program it. service it-even p]ay games with it on your 
TV It's here in the New ELF II "Beginners" Package, only 
from KetronECS. Only S 139.95. Here's the package: L your 
own micro-computer, the fatuous ELF II {featuring the RCA 
1802 CMOS microprocessor) in kit form with step-by-step 
instructions on how to build it Diagnostic Analysers including 
2> your own Logic Probe, 3, Pulse Catcher, 4. 8 bit Test 
Register. 5. Logic Analyzer. 6. Gate Arrays, "J t Non-TechnicaJ 
Manuals on how louse analyzers, how to get into the guts of the 
computer, what makes it tick* how to service it 8. Sajnple 
Programs that teach you machine language programming plus 
how to correct or "debug" any programming mistakes. 9. TV 
games you can play. If your TV set has no video input, an 
optional converter (RF Modulator), is available. Then, once 
you've got this "Beginners" Package under your belt, keep on 
expanding your ELF II with additions like the Typewriter Key 
Board, added RAM. Full Basic Interpreter, Electric Mouth 
Talking Board. Color/Music, A/D-D/A Boards for Robot 
Controls and much, much more. We'll take you by the hand 
with the New ELF II " Beginners" Package. Only SI 39,95. 
Mail or phone in your order today and begin. 

Spfteifkiliocu: ELF II "Bejinimi"' PaCtafc 

TimonifHf itr fc«yfti in RC^CHOS]fi021 ttinucropfwnK* wiiretiiWe to 
HK hjlatwtb DMA, mtenup*. 8 B K* B i swrs . ALU, 256 byte RAM npudibk us 
£AK bjlei. Profrs'SiOfiiJ-Met kcrbotrd, fully drCfckdi loLhirt'i no ni*dlnw»ue 
memory with fceybotrrj «anjiiri[ ciicujti, buih-in (TO*** repiutt«,S ddl pfmj- in 
cipmniign BUS (leucemcioni, lubk eiytiMldaA forlimn* purpuMund > 
double, s ided. pitted i lvaj(ri PC Bovd phi RCA 1 86 1 video 1C n> di tpUy p.iy 
KinTHfK o/m«Bflry6n > vi&oiBQruJw wTV fCTMri akwuwithth* lop£ ind tupport 
ciminry you need to lemm every enccf vk RCA 1 802' icapifciljuei The di«m=cue 
miulyirn ud ui under H1ACJ id f tfld IfOUblc itaotinf your E LF IT. iX wdl U titrrir 
compiler ind nuctapuxca 



Continental U.S. A Credit Card Buyers Outside Connecticut 

CALL TOLL FREE 800-243-7428 

To Order From Connecticut or For Technical Assistance, Etc., 

Call (203) 354-9375 
NETRONICS R&D LTD.^L^l 

333 Litchfield Road, New Milford, CT 06776 
Please send the items cheeked below: 

D ELF II "Beginners" Kit S139.95 

O RF Modulator S 8.95 

Plus S3. 00 Tor postage, handling and insurance 
(S6.00 Canada) 

Connecticut Residents add sales tax 

Total Enclosed $ 

□ Personal Check n Cashier's Check/Money Order 

□ Visa □ Master Charge (Bank No. ) 

Acct. No, . 

Signature Exp. Date 

Print 

Name 



Address . 

City 

Slate 



. Zip . 



output end! I've changed the tube, and 
also the flrst-IF tube. I need ideas!— BM., 
Coopers Mills, ME 

It looks as if you've got some kind of 
a dead short in the plate or screen cir- 
cuitry of the last IF. If it doesn't show 
up on an ohm meter, something may be 
breaking down under load — the screen 
bypass-capacitor or some other part. 
Try this: Leave the resistor out of the 
circuit: then turn the set on and read 
the grid voltage on the last IF tube. If 
the interstage transformer is shorted, it 
would put a tremendous positive volt- 
age on the grid of the 4JC6. Those tubes 
can carry very high currents — enough 
to burn the resistor. 

The only other thing left to do would 
be to change T202, the IF output-trans- 
former; something in the primary wind- 
ing may be breaking down to ground. 
Something in here is breaking down... 
it's just a matter of finding it. 

BREAKDOWN UNDER LOAD 

1 tried a new yoke and the capacitor 
you suggested on the Admiral T-IKB 
chassis that 1 was having problems with. 
I finally replaced the flyback, and that 
fixed it. The old one was breaking down 
underload, even though it checked OK. 

Thanks to James Jiranek of Farming- 
ton, IA for that one. 

DARK VERTICAL LINE 

I wrote you about a dark vertical line on 
the right side of the screen of a GE 19YA 
and you suggested several possible causes. 
The problem turned out to be C702, a 
special capacitor (part no. EP 25X60). I 
hope this will help someone in the future. 

It will. Thanks toL.P. of Lincoln, NEfar 
this one. 

FOCUS PROBLEMS 

The size of the raster shrank on this 
Zenith 4B25C19. 1 found a bad voltage reg- 
ulator on the +25-volts-DC source and 
replaced it. Now I've got a good picture 
and color, but the focus is poor. Any 
Ideas?— C.B., Jamaica, NY 

I've got a couple. If the focus voltage is 
OK, there are two things that could be caus- 
ing your difficulty. Let's take the easy one 
first. 

Take the socket off the CRT and examine 
the focus pin. If it's covered with a light- 
greenish powdery stuff, clean it very well 
and tigthen the socket contacts. The oxida- 
tion may be keeping the voltage from even 
getting to the pin. To check your results, 
remove the CRT socket just far enough so 
you can get at the focus pin to measure the 
voltage on it. If it's there, and the focus is 
still poor, you've got a more serious prob- 
lem — something's almost certainly wrong 
with the CRT. (It's probably gone "soft".) 

In most cases, though, the cause turns out 
to be a bad socket-contact. Try the chassis 
on a test jig to make sure before you pull the 
picture tube. 
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HAS LIMIT-SET 

• Ideal for incoming QC testing. 

• Easy to use by unskilled or 
non-technical personnel. 

• Beeps whenever the voltage, 
current or resistance being 
measured is within the set limits, 
and simultaneously displays the 
precise reading. 

MODEL 8010 shown above has 0.1% DC 
accuracy; five functions, 30 ranges con- 
tinuity beeper; diode test; 7 Ohms ranges 
from 20£1 to 20MJ1 with resolution down 
to 0.01fi; 10 Ampere AC/DC ranges; low 
battery indicator; full overload protection; 
easy access battery and fuse compartment 
and comes complete with battery, spare 
fuse, test leads and one year parts and 
labor warranty, 

AFFORDABLE 





1-9 
Each 


10 Up 
Each 


MODEL 8010 


$199.95 


$1 70.00 


MODEL 8025 


$169.95 


$145.00 



MODEL 8025 has 0.25% DCV accuracy, limit- 
set on AC/DC VErA, 28 ranges, 5 functions. 



NORTH 
AMERICAN 



® 



SOAR 

'corporation 



1 1 26 Cornell Avenue, Cherry Hill. N J 08002 
Tel. (609)488-1060 
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Vital protection 
for PC Boards 




Be safe. Desolder PC components 
with Endeco irons. Gel proper HEAT 
TO MELT and strong VACUUM 
ACTION TO LIFT solder and cool 
both PC board and component 
without damage. 

These PC components replaced fast 
with Endeco desoldering or solder- 
ing tools. 

I|#flf|ff 

Endeco professional features include 
safety light that denotes high, low 
and off on switch models, SS con- 
struction for long life, light weight 
and balance for easy use. 

Contact your distributor for Endeco 

desoldering and soldering irons, kits 
and equipment — or write us today. 

Enterprise Development Corp. 

5127 East 65th Street 
Indianapolis. IN 46220 
Phone: (317) 251-1231 
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MOSFET 

Power 
Amplifiers 



'BUILT IN HEATSINKS "ONLY S CONNECTIONS 
REQUIRED ' S YEAR WARRANTY 

Choose ILP MOSFET power .imps when you need Ine ut- 
most m perfoimiinee wilhoul spending big mooey. They 
provide the lasie&t possible slew rale. Low drstordon at 
high frequencies. + belter I hernial stability MOSFET 
power &mps work wi|h complex loads wiihcui diflicully 
and wiihout crossover distortion. Three models are 
available, wun integral hiratsink to mount on vuiir own 
chassis (opiionat rack mourn cabinet available). Con- 
nection is simple — via 5 pins MQSFETs can be coff)- 
bined with other ILP modules lo create almost any audio 
sysiem, whatever your age or experience, 
Ullra-li specifications Slew rate 2DVus. Rise lime 3 us, 
&N ratio 100 db, Frequent/ response (-3 do) 15 Hz - 100 
kHz, THO {Typical at 1HH*) < 0.005V IMD <5QHzr7kH? 

am <o.ooe%. 

MQS12C MWS4-&Q (requires ± *5V\ *79 95 

HOS2O0 t30Wr44a | requires iSSV) Si 29 95 

MO S400 240 WJ 4 £1 ( raqu Ires ± 55 V\ S 1 99. 95 

WRITE FOR FREE CATALOGUE LISTING. 

'BIPOLAR POWER AMPLIFIERS *H|F| PREAMPS 

•MIXERS * POWER SUPPLY UNITS "CABINETS 

'GUITAR PREAMP and more 



GLaOSTOHE 

Electronics 901 Furtrraann Blvtt . Buffalo Ny. 14203 
CALL (716) 843-0735 to order. Have /our 
VISA or MasterCard ready. For information 
call (416) 787-t 448 or circle reader number. 
DealerfOEM enquiries (4161 767-1488 in 
Canada: Gladstone Electronics. Toronto 
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STARTUP PROBLEM SOLVED 

Thanks for the helpful hint on the GE 
AB/AC chassis in the May 1982 Radio- 
Electronics. I solved an intermittent start- 
ing problem in one of those chassis by run- 
ning jumpers between eyelets W41 A-B and 
W42A-B, but there was still some doubt in 
my mind until I read the article. Now I feel 
better. 

Thanks to C.H, in Alplaus, NY. I've had 
several other letters about the same prob- 
lem and it has been fixed using the same 
method— just run short insulated jumpers 
between the points that you suspect. One 
case needed three different ones. Always 
look out for that when you run into in- 
termittems in those sets. 

ION BURN 

We've got a ten-year-old, 19-inch, black- 
and-white Zenith In the shop. It's got a 
fuzzy dark spot in the center of the CRT, 
but you can see some picture behind it. 
The tube checks out a bit weak, bui OK. 
Got any Ideas?— D.S., Newton, I A 

What you seem to be describing is an ion 
bum but, if the set is only 10 years old. it 
should have an aluminized screen and be 
immune to that problem. You say you can't 
see the spot with the set off, so it doesn't 
sound like the old ones — there the spot was 
visible all the time. 

It looks like you've got me! The only 
thing I can suggest is trying another similar 
tube, using the set you've got as a kind of 
test jig, to see if there's any change. If 
there's anyone out there who's run into a 
similar situation, let me know, 

MORE ON DYNACO PREAMP 

I'd like to add a bit to your ideas on the 
Dynaco preamp problem presented by J.F. 
in the April 1981 Radio-Electronics. I've 
seen it quite often, and the cause turns out to 
be intermittent transistors. I'd recommend 
replacing Ql and Q2, 

That sounds like good advice. Thanks to 
E.S., Arrow Electronics of Cory don, IN. 

MORE ON CRACKED 6LF6's 

In the April 1982 issue of Radio- 
Electronics you replied to a technician who 
had a cracked 6LF6 tube in a Quasar. (That 
was a replacement — the original had also 
cracked.) I've run into similar things in 
some of those sets, and the damper tube is 
responsible for a lot of them. Always 
change the damper tube if the 6LF6 self- 
destructs in that manner. 

Also , while the 6LX6 is a better tube than 
the 6LF6, don't use it in Quasar portables or 
the 0.6-amp fuse will blow. That fuse is not 
used in the console models, though. 

Finally, the 6BL8 oscillator tube can 
cause the 6LF6 tube to fail, but won't crack 
the glass. Check pin 15 of the FA panel and 
make sure that you get at least —45- volts of 
drive. Some 6BL8's are "hotter" and will 
get up to - 60 to - 70 volts, but you need at 
least —45 volts. 

Thanks very much to V.E. ofJanesvilie, 
WI far those hints. R-E 



RECEIVE A GREAT 

TRANSMISSION 

FROM SAMS! 

From its first printing in 1934 
to today's newly revised 22nd 
edition, Sams highly popular 
RADIO HANDBOOK has 
remained the undisputed leader 
among textbooks in the field of 
short-wave radio 
communications. 

This big, new 22nd edition 
explores the basic principles 
of radio communications, 
including signal propagation, 
equipment design and 
operation, and transistor and 
IC technology. You'll also find 
comprehensive comparisons of 
vacuum tubes and transistors, 
a complete discussion of 
amplifiers, power supplies, 
electronic test equipment, 
antenna designs, and 
construction techniques! 

Order now and start taking 
the static out of your radio 
communication system today! 



Radio •♦'%-% 
'//"♦-Handbook 




2 00 



SAMS BOOKS™ 

Mail to: Howard W. Sams & Co., Int., 4300 West 
62nd St., P.O. Box 7092, Indianapolis, IN 46206 

Quantity 
RADIO HANDBOOK— 

22nd Edition No. 21874 «9*i S34.95 

Amount of order S 

Add handling costs 
Add local sales tax where applicable 
Total amount of order 
Full payment must accompany your order. 
Payment enclosed: □ Check □ Money Order 
G VISA n MasterCard Interbank No 

Account No 

Name (print) 

Signature 

Address 

City 



. Expiration Date_ 



_ State- 



.Zip. 



Call toll free 1-B00-42B-3696 for the name of your 
local Sams Book outlet or to order by phone. Offer 
good in U.S.A. only. Offer expires 12/31/82. 
Prices subject to change without notice. When 
phone ordering, give Sams Operator the code 
number in this box. Fa n? nil 
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FAST 



RELIEF 



from 



SOLID STATE HEADACHES 



Model 216 




SEMICONDUCTOR ANALYZER 



Easy, automatic, "hands off" operation 
(Frees both hands for troubleshooting) 



Simple to use — no set up 
books 



no data 



In, orout of circuit, GOOD-BAD analysis 
of NPN's. PNP's. FET's, diodes and 
SCR's 

Instant, in or out-of-circuit leakage 
detection 

Digital scanning circuit automatically 
determines lead configuration 

Low-power CMOS design for extended 
battery life 

Uses two standard 9V batteries (not 

included} 



Weighs only 12 ounces 
pocket 



fits in your 



High impact thermoplastic case with 
snap-shut protective cover 

PRICED UNDER $150 

THE MODEL 216 IS FAST, 
RUGGED AND AFFORDABLE 




THE HICKDK ELECTRICAL INSTRUMENT CO. 
10514 Djpont Avenue • Cleveland Ohm 44108 
12161 541-B0S0 . TWX: 910-421-B2B6 



NEW PRODUCTS 



For more details use the free 
information card inside the back cover. 



SOUND AND MUSIC BOARDS, model 
PSGx2 and model PSGx4, are multiple 
programmable sound-generators for 
Heath/Zenith computers. They use the 
General Instruments AY3-8910 PSG IC 
that can produce a wide variety of com- 
plex sounds under software control. Each 
board comes with a speaker, and featurers 
a built-in audio monitor amplifier and 
crystal timebase. 
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Multiple IC's give multiple complex 
sounds, and each IC has two 8-bit parallel 
I/O ports, which are brought out to con- 
nectors on the board. The boards create 
sound effects for games and enable you 
to play music from your keyboard. They 
are easy to program in any language that 
allows you to output data to a port. They 
come assembled, fully tested, and include 
demo software and documentation. 

The model PSGx2 for the Z/H89 has 
two PSG IC's, plugs into P504 or P505 of 
the H89 bus and uses any decoded port 
address. It is priced at $125.00, plus $5 for 
shipping and handling. 

The model PSGx4 contains four sound- 
generator IC's and plugs directly into the 
H8 bus. It is priced at $225.00, plus $5 for 
shipping and handling.— Mako Data 
Products, 1441-B N. Red Gum, Anaheim, 
CA 92806. 

SURGE SUPPRESSOR, The Power Sen- 
try-2, has been developed to "filter" elec- 
tricity to insure against potentially disas- 
trous voltage surges (transients). The 
Power Sentry-2 simply plugs into an elec- 
trical outlet, and your equipment plugs 
into the Power Sentry-2, Upon the occur- 
rence of a transient spike 10% above line 
voltage, the Power Sentry-2 reacts in tril- 
lionths of a second to suppress the tran- 
sient voltage to a safe, non-destructive 
level. It can suppress surges up to 6500 
amperes for two milliseconds. It also re- 
duces power-line noise with its built-in 
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radio-frequency filter, (Line noise is 
usually caused by electrical equipment 
such as motors, fluorescent lighting, etc., 
and results in annoying static sounds on 
radios and TV's.) 

The Power Sentry-2 is priced at $49.95 — 
Surgeonics, Ltd., 155 Kisco Avenue. 
Mount Kisco, NY 10549. 

MULTITESTER, model M7S, has seventeen 
ranges, chosen to place most measurement 
near mtdscale. For example: Midscale on the 
low ohm range, 12 ohms, facilitates testing 
motor windings, relays, and contactor coils. 
Accuracy specifications are DC ±3% full 
scale; AC ±4% full scale, and resistance 
±3% full scale. 
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Features of the model M75 include a fuse- 
protected ohm circuit, easy-to-read three- 
color coded plate and front panel, diode- 
protected movement, sensitivity of 20,000 



80 
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ohm/VDC and 1 0,000 ohm/VAC. and a one- 
year warranty. 

The model M75 comes with carrying case, 
test leads, batteries, and instructions. It is 
priced at $34.95.— Universal Enterprises, 
14270 NW Science Park Drive, Suite 101, 
Portland, OR 97229. 

MICROCOMPUTER ELECTRICAL FILTER, 

The Magnum Isolater, modal I SO- 17, in- 
corporates heavy-duty spike/surge suppres- 
sion and features four individually quad-Pi 
filtered AC sockets. Equipment interactions 



priced at $181.95.— ELECTRONIC SPE- 
CIALISTS, INC., 171 So. Main Street, PO 
Box 389, Natick, MA 01760. 

CORDLESS SPEAKERPHONE, model EX- 
5000. enables the user to enjoy a hands- 
free conversation up to 700 feet from the 
base unit. It also provides two-way paging 
and clear, reliable intercom capability. A 
volume control permits the user to adjust 
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are thereby eliminated, and disruptive/ 
damaging power-line "pollution" (transients, 
power-line noise, etc.) is controlled. The 
model ISO-1 7 is rated for an 1 875-watt load, 
and each socket can handle a 1000-watt 
load. 
The Magnum Isolator, model iSO-17 is 
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the audio to the most desirable level for 
individual comfort. Other features include 
a mute switch to put the other party on 
hold momentarily, automatic redial of the 
last number dialed, and automatic re- 
charging. 

The model EX-5000 can be mounted on 
the wall or used on a desk or counter top. 
The suggested list price is $299.95. Other 
models in the Extend-A-Phone line offer 
varying ranges and features, and their 



The world of 

electronics 

gee-wizardry 




32-pages of test instruments — from the 
latest digital multimeters to the famous 
EICO scopes. Security systems. Auto- 
motive and hobbyist products. Kits and 
assembled. EICO quality. EICO value. 
For FREE catalog, check reader service 
card or send 5M for first class mail. 

® 108 New South Road 
HicksvHIe, N.Y. 11801 



EICO 
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DON'T 
FORGET 




USE 

YOUR 

READER 

SERVICE 

CARD 



An enclosure as 
good as your idea. 




You've turned a good idea into a piece of equipment— 
now you need a good enclosure. Here's how PacTec 
can help you with our versatile enclosures: 

• Attractive yet inexpensive. • Durable ABS construction. 

• Many sizes, colors, accessories. • Built in 
bosses and slots speed component 
mounting. • Available off-the-shelf 
from single unit to production 
quantities. Sea them at your 
PacTec Distributor, And ask 
him for your free catalog. 



'Corp. 
subsidiary of La France Corp. 
Enterprise and Executive Avenues 
Philadelphia. PA 19153 (215) 365-8400 
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Commodore VIC-20 
Computer 



$209 



sale price 



(When you buy 6 tape programs) 

You get this full sized extra featured 
computer with color, sound, music, 
66 key expanded typewriter key- 
board and extended level 11 basic 
for only $209 (list price S299) when 
you buy 6 tape programs! We stock 
more programs and accessories than 
anyone! IMMEDIATE REPLACEMENT 
WARRANTY! 2 to 7 days delivery' 
Order Now' 

15 DAY FREE TRIAL 

Protecto Enterprises 

Box 550 • Barrington, IL 6001 G 

Phone Orders (312) 382-5244 

Write tor Free Catalog 
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Z-BO BASED 

MICROCOMPUTER 

A superb learning tool for students, 

instructors, hobbyists. 

Nothing else needed. Just plug In and start 
Teaming! Complete experimenters manual, easy 
instructions. 18 experiments.. Fully expandable 
(or Z80-CTC, Z80-PIO. EPROM, Bread boarding 
and prototyping. Invest with confidence. Mow 
only S149.95. two tor only, $279.95. 
2KB BASIC interpreter now available, only $19.00 
Full money bactf guarantee! 

/Vfctf-FREE GIFT 

□Check this box tor FREE 
Z-8D Microprocessor 
Programming and 
interfacing textbook when 
you order within 7 days, 
512.95 value. 







Fur Imimdlllt iction till TOU. FREE: 

u^PZ 1 -800-426-1 044 

HaJnwnd, WA 9805! 
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price starts at $99.95.— Urtiden, Extend-A- 
Phone, 15161 Triton Lane, Huntington 
Beach. CA 92649. 

POWER SUPPLY with dual auto-tracking 
outputs, the model 1652, provides two vari- 
able A and B 0-to-25-volt outputs at 0-to-1 .5 
amperes each. A general-purpose bench 
supply, the unit is designed for test and en- 
gineering applications involving both analog 
and MOS digital circuits. 
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Both outputs can be operated indepen- 
dently or in a tracking mode. In the tracking 
mode, the B output can be preset to any 



NEW 23 K 

PERSONAL 

COMPUTER 



$239 



SPECIAL FACTORY SALE PRICE!! 

You get this new APF IM-1 full size, extra featured Computer: 

Includes a powerful 6800 Motorola Microprocessor, 14,000 
Bytes ROM with a simplified LEVEL 11 BASIC built in, 9,000 
Bytes user RAM, Color, Sound, Full 53 professional keyboard. 
Two 10 key numeric pads, two controllers, high speed built in 
cassette that operates at 1200 baud, loads and reads 4 times 
faster than other computers. Has built in speaker with volume 
control, microphone jack, and 3-digit counter, high resolution 
graphics 256x192 (LIKE APPLE). Test display is 16 lines, 32 
characters. It has 8 colors, will accept TAPE-DISK or PLUG 
IN CARTRIDGES. Includes owners manual and BASIC lan- 
guage book, 90 days parts and labor warranty, UL listed, FCC 
approved. All this in a beautiful black and white CONSOLE 
CASE. Weighs 20 pounds, list price $599.95. 

15 DAY FREE TRIAL Return within 15 days complete and 
undamaged for refund of purchase price. 

DON'T MISS THIS FANTASTIC SALEM Phone 312/382-5244 to 
order and get delivery in 7 days, or send a certified check, 
money order or personal check to PROTECTO ENTERPRIZES, 
BOX 550, BARRINGTON, ILLINOIS 60010. We honor Visa and 
Master Charge, Ship C.O.D. Add $15.00 for shipping, handling 
and insurance. Illinois residents add 6% tax. 



percentage of the A supply voltage from to 
1 00%. When the A output is varied, the 8 
output will track the variations. (For example: 
If the tracking percentage is preset to 50%, 
and the A supply is set to 20 volts, the B 
supply will operate at 1 volts. If the A supply 
is then changed to 1 5 volts, the B supply will 
change to 7.5 volts. Complete electrical isola- 
tion is always maintained.) 

The model 1652 is priced at $465.00 — 
B&K PRECISION, Dynascan Corporation, 
6460 West Cortland Avenue, Chicago, IL 
60635. 

EARTH STATION RECEIVER, mode! 
ESR24, is designed for satellite-TV recep- 
tion, covers 3.7-4.2 GHz, and features digital 
channel display, preset and variable audio 
subcarrier selector, AFC for stability, and full 
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metering. For installation versatility, the 
downconverter module (supplied) may be 
mounted internally or at the antenna. Acces- 
sories for the model ESR24 include a remote 
control, a remote tuning meter, and splash- 
proof housing. 

The styling of this receiver makes it suit- 
able for either commercial or private installa- 
tions; the model ESR24 is priced under 
$1000.00.— R.L. Drake Company, 540 
Richard Street, Miamisburg, OH 45342. 

CIRCUIT-DESIGNERS' AIDS, the Archer 
Circuit Symbols Template (276-180— 
shown), and the Archer PC Board Layout 
Template (276-179) are tools tor students 
and amateur or professional circuit designers 
and builders. 
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The Circuit Symbols Template offers a 
large selection of component and logic sym- 
bols, including symbols for fuses, antennas, 
transformers, transistors, rectifier bridges, 
terminals, capacitors, resistors, LED's, 
diodes, photodiodes, grounds, logic devices, 
and more. It also offers two ruled edges with 
l/10th-inch graduations. 

The see-through PC Board Layout Tem- 
plate has ex act- size stencils for the most 
commonly used active and passive PC com- 
ponents, including integrated circuits and dis- 
crete devices. 

The prices of these aids is $3.95 each.— 
Radio Shack, 1 800 One Tandy Center, Fort 
Worth, TX 76102. R-E 
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ENERGY MISER 



continued from page 67 



An offset connector was made by soldering 
together a !A-inch elbow, a short length of 
'/i-inch pipe, and a '/z-inch T-connector. 
Then a '/z-inch copper end cap was drilled to 
accommodate a length of Vs-inch (O.D.) 
copper pipe. The pipe was passed through 
the hole as shown, and soldered. Finally, a 
copper plug was soldered at the bottom of 
the %-inch pipe. To place the sensor, the 
water supply to the boiler was shut off and 
the expansion tank drained. With the expan- 
sion tank drained and the boiler indicating 
zero pressure, the boiler was also drained to 
about one half of its capacity. The expan- 
sion tank's '/z-inch copper feed-pipe was cut 
at about four inches above the boiler's out- 
side metal enclosure. The 3 /s-inch pipe was 
then inserted into the boiler through the bot- 
tom half of the expansion tank's pipe, and 
the top half of the expansion pipe was fitted 

ORILLTO ACCEPT CABLE 




ALL DIMENSIONS 
IN INCHES 



FIG. 4— THE AIR TEMPERATURE sensor Is 
mounted in a box with these dimensions and 
mounted outdoors. 

into the open end of the elbow. After solder- 
ing the top half of the expansion tank's pipe 
to the elbow, and the bottom half to the open 
end of the "T", the drain valves were 
closed and the boiler's water supply valve 
reopened. The boiler was then started and 
the radiators bled to release air pockets. 

The water-temperature sensor was con- 
nected to the controller, using No. 22 gauge 
high-temperature insulated wire. Con- 
nections to the sensors were soldered and 
insulated. The sensor was inserted into the 
Va-tnch pipe and the correct depth of inser- 
tion was determined by setting the aquas- 
tat's upper temperature limit at 1 50°F and 
moving the sensor up and down inside the 
pipe until the temperature readout agreed 
with the aquastat setting at the instant of 
boiler shut off. 

For most installations, the aquastat circu- 
lator control should be set at 1 20°F; where 
you set the aquastat's high temperature limit 
depends on location and other factors. In 
our house, we found that a water tempera- 
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FIG, 5— USE THIS SETUP to place the water- 
temperature sensor. With it, temperature read- 
ings will be accurate, and normal boiler opera- 
tion will be maintained. 



ture of 1 50°F was sufficient for heating even 
in zero-degree weather. With that arrange- 
ment, the controller automatically controls 
the water temperature at outside tempera- 
tures of 20°F and higher. When the outside 
temperature drops below 20°F, the boiler 
maintains the water temperature at 150°F, 
That setup allowed for an 1 8-percent reduc- 
tion in fuel use over the last year. In that 
time, there have been no problems or mal- 
functions with the system other than a de- 
fective toggle switch. R-E 
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Put Professional Knowledge and a 

COLLEGE DEGREE 

in your Electronics Career through 

HOME 
STUDY 




Earn Your 

DEGREE 

No commuting to class. Study at your 
own pace, while continuing your present 
job. Learn from easy-to-understand les- 
sons, with help from your home-study 
instructors whenever you need it. 

In the Grantham electronics program, 
you first earn your A.S.E.T. degree, and 
then your B.S.E.T, These degrees are ac- 
credited by the Accrediting Commission 
of the National Home Study Council. 

Our free bulletin gives full details of 
the home-study program, the degrees 
awarded, and the requirements for each 
degree. Write for Bulletin R-82. 
Grantham College of Engineering 
2500 So. LaCienega Blvd. 

Los Angeles, California 90034 
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BIG 



PERFORMANCE 



small 



PACKAGE 



Model 240 




Video Generator 



• Video output for ail VCR, CCTV and 
Monitor Applications * 1 volt into 75 n 
load 

• RF output: CH 2, 3. 4 

• Scope trigger output for V or H sync 

• 10 step gray-scale staircase signal 
for video circuit analysis 

• 1 bar and 3 bar gated rainbow pattern 

• 8 other dot, bar and line patterns 

• Operates from 2 std. 9V batteries or 
115V AC 

• Single Slide switch control 

• Complete with test leads, protective 
cover, AC adapter, comprehensive 
instruction manual 



PRICED UNDER $200. 

THE 240 DOES SO MUCH 
FOR SO LITTLE!! 




THE HICK OK ELECTRICAL INSTRUMENT CO. 

X)514 DupanL Avenue • Cleveland, Ohio 44108 
12161 541-8060 • TWX: 310-421-8286 
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MOSFET's 

In the MOSFET the gate is physically 
insulated from the rest of the device, usually 
by a thin layer of silicon dioxide. Here, as 
for the JFET, the amount of current flowing 
between the source and drain is influenced 
by the voltage between the gate and source. 

The MOSFET's can be further divided 
into two groups — enhancement MOS- 
FET's, which only operate in the enhance- 
ment mode, and enhancementldepletion 
MOSFET s, which operate in either the 
enhancement or depletion mode depending 
on the polarity of the gate voltage. 
Enhancement/depletion MOSFET's are 
often simply referred to as depletion MOS- 
FET's. Let's start by examining the 
enhancement MOSFET. Its characteristics 
are shown in Fig. 6-b; the applicable V GS 
voltages are in column A of that figure. 

In the enhancement n-type device, shown 
in Fig. 7, two n -slabs are imbedded in a 
foundation or substrate made of highly re- 
sistive p-type material. Of the two n-type 
slabs, one is considered the source and the 
second the drain. In circuits, the substrate is 
usually connected to the source. As you can 
see, there is no channel between the source 
and the drain, but one can be induced elec- 



drain current will flow when V GS is posi- 
tive; less will flow when it is negative. For 
extremely low drain currents, the gate-to- 
source voltage is V GS(orn rather than V p , the 
pinch-off voltage. 

Transconductance and drain-current 
characteristics for MOSFET's can best be 
determined from the curves and data sup- 
plied by the manufacturers. 

Common-source circuit 

Just as was the case with the bipolar de- 
vices, FET's are commonly used in three 
different circuit arrangements. Although 
the circuits we'll discuss are for n-channel 
JFET's, the information supplied here ap- 
plies as well to p-channel JFETs. In all 
instances, just change the polarity of the 
applied voltages and the directions of the 
resulting currents. MOSFET's can also be 
used in those arrangements. The substrate 
lead, if available, is connected to the source 
or to ground. 

A typical common-source circuit using 
an n-channel JFET is shown in Fig. 8. The 
DC load line is established using the equa- 
tion of the drain-source circuit: 

^dd — 'd ^ Rd "i" Vds + 'o * Rs 

= Id(Rd+ RsJ + Vds (11) 

The concept used here is identical to what 
we did when we used equation 6 to establish 
the load line for a bipolar transistor in a 
common-collector circuit. The load line for 
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RG. 7— THE STRUCTURE of an n-type enhancement MOSFET. In MOSFET's, the gate is Insulated from 
the rest of the semiconductor by a thin layer of silicon dioxide, 



trically if a positive voltage is applied to the 
gate with respect to the source. For current 
to flow, that voltage must exceed a certain 
threshold voltage, V G st, defined as the 
gate-to-source voltage required for the de- 
vice to conduct 10 u,A of drain current, I D , 
At voltages less than V GST , the device is 
considered to be not operating, or in cutoff. 
Enhancement/depletion n-type devices 
have basically the same structure as the en- 
hancement-type MOSFET, but an n-type 
semiconductor joining the source and drain 
is added. The characteristics shown in Fig, 
6-b still apply, but now the V GS shown in 
column B should be used. Here the V G s = 
curve is at the center of the diagram. More 



the JFET is plotted over the JFET 
characteristic curves in the same fashion. 
Voltage is developed across R s due to the 
source current, I s ; that voltage is equal to 
IsRs> The voltage at the source is positive 
with respect to ground. Resistor R G , which 
should be much larger than R s , completes 
the circuit from the bottom of Rs (ground) to 
the gate. Due to that path, and because of 
the relative values of R s and R G , the voltage 
across R s is essentially the voltage between 
the gate and source. That is the gate-to- 
source bias voltage; as a result, the gate is 
negative with respect to the source. Leakage 
current, I GSS can upset that bias voltage, 
however. If Less is large, a substantial volt- 
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age will be developed across R G . That volt- 
age is in series with the voltage across R s , 
and when added to it, it wil reduce the bias. 
To compensate for that, R s must be in- 
creased. Despite the possible effects of 
loss, we will ignore it here because it is 
usually negligible. The bias should be large 
enough to bring the drain voltage to about 
one half of E DD - 

In the common-source configuration, the 
signal is applied to the gate, amplified, and 
output from the drain. In the circuit shown 
in Fig. 8, voltage gain is about g m xRo. 
where g m is the transconductance of the 
JFET, if R s is equal to zero ohms. Other- 
wise, gain as just noted must be divided by 
+ gmxRs)' The input resistance seen by 
the signal looking into the gate circuit, is 
R G , shunted by very little else in the gate 




RG. 8— AN N-CHANNEL JFET Is used hare In a 
common-source circuit. 



circuit. When looking back into the drain 
circuit, the output impedance is about R D . 

Common-drain circuit 

Should R D be shorted and C2 connected 
to the source rather than to the drain, we 
would have a common-drain configuration. 
While its input impedance is not unlike that 
when the JFET is connected in the common - 
source configuration, its voltage gain is just 
under 1, as was the case for the bipolar 
transistor common-collector circuit. The 
output resistance is equal to R s divided by ( 1 
+ g mK Rs). That low-output impedance is 
the major feature of the arrangement. 

Common-gate circuit 

Here too, the basic circuit does not differ 
much from the one shown in Fig. 8. Now, 
however, the input is applied to the source 
rather than to the gate. The voltage gain and 
output impedance is equal to R s + l/g ra . 
The common-gate arrangement is most use- 
ful in RF applications, as is the bipolar tran- 
sistor common -base circuit. 

Next time 

When we continue this series, we will 
take a look at biasing circuits. When those 
circuits are designed properly, and in an 
organized manner, they optimize the per- 
formance of a transistor. Among the topics 
we'll cover will be the different types of bias 
circuits, and how — as well as when — to use 
them most effectively. R-E 
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TV ANTENNA 



continued from page 52 



theory and reality do not always coincide. 
It's best to experiment with height. Es- 
pecially on UHF, a few feet up or down, or 
from left to right, can have a drastic effect 
on the signal received. 

Generally, every 10 feet of height, start- 
ing from 40 feet from ground level will 
actually double the signal strength of weak, 
distant signals. When weak signals are 
overcome by strong adjacent channels, an 
extra 10 feet or so of antenna height will 
sometimes increase the strength of the weak 
signal significantly without increasing the 
already strong signal. In other cases a height 
of 10 feet above roof level will deliver ex- 
cellent reception of all desired signals. 

An antenna rotor is often needed when 
using an extremely directional antenna, or 
when signals are coming from various di- 
rections. Turning an antenna just a few de- 
grees can make a big difference in recep- 
tion. 

Unfortunately, no one can guarantee 
what type of reception you will get using 
any given antenna system. Atmospheric 
conditions, local terrain, the buildings near 
you, etc. all affect reception. But if weak 
signals are present, you'll have a better 
chance at good reception if you use a good- 
quality antenna and lead-in. You pretty 
much get what you pay for. R-E 




Usefulness — Measure capacitors lOpF 
— 500ijF*, leakage 1 nA of .005 C.V., 
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MODEL 30tS— $270 • MODEL 3025— $450 
MODEL 3030— S64S 

The three new generators all feature 
low-distortion, high-accuracy outputs 
and selectable lin/log sweeps. The 3030 
offers the widest capabilities. It gener- 
ates all seven of the most commonly 
needed waveforms and has wide-range 
variable symmetry control, Kelvin-Varley 
dividers provide ultra-high accuracy 
sweep-limits. 

With a range of 0.005 Hz to 5 MHz, the 
new 3025 is more than able to handle 
most lab and field applications. In 
addition to sine, square and triangle 
waveforms, the 3025 offers a haversine 
function for more specialized needs. 

Also new, the 3015 is a very compact 
generator intended for audio and ultra- 
sonic applications. Unique in its price 
class, it covers 2 Hz to 200 kHz. Both 
variable and fixed TTL level outputs 
are featured 

To receive a free brochure on the full line 
of B&K-PRECISION generators, or for 
the name of your local B&K-PRECISION 
distributor, call toll-free: 800-621-4627 
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DYNASCAN 

CORPORATION 

6460 West Cortland Street 
Chicago, Illinois 60635 ■ 312/889-9087 

Intl. Sis., 6*60 W- Cortland St., Chicago, IL £0035 
Canadian Sales; Alias Electronics. Ontario 
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STYLUS TO PHONO INPUT 



continued from page 64 



ferred to a 0-dB reference level at 1000 
Hz). 

After the spot frequency levels at the 
output of the preamp are noted in dB 
terms, they can be compared with the 
RIAA related readings listed in Table 2 
and any differences between the two 
can be plotted on graph paper. Since 
cartridge loading primarily affects the 
high frequency response of a cartridge, 
it is not really necessary to plot fre- 
quencies below 1000 Hz. Omitting fre- 
quencies below 1000 Hz greatly reduces 
the time it takes to complete a single plot 
and, since several plots will probably be 
required until you have optimized the 
cartridge load for your system, you may 
want to simply concentrate on the up- 
per part of the audio spectrum where 
changes in capacitance and resistive 
loads have their greatest effect. 

The CBS test record, STR-130, is re- 
corded using RIAA equalization in the 
first place. Therefore, when playing 
back the spot frequencies available from 
this record through a preamplifier, the 
perfectly- loaded ideal phono cartridge 
should deliver equal amplitude outputs 
al all of the available test frequencies. 
Any deviation from equal amplitude 
outputs indicates an inferior cartridge 
design or improper cartridge loading. 

Modifying the load impedance 

The results of the frequency -response 
tests will reveal much about the correct 
load impedance for the cartridge. High- 
end resonance peaks are usually tamed 
by increasing the capacitance across the 
cartridge terminals, by reducing the re- 
sistive load across the cartridge termi- 
nals, or by using a combination of both 
methods. 

Generally speaking, the total load-re- 
sistance should be maintained at 47 
kilohms and should only be changed if 
the overall response of a cartridge can- 
not be brought into line by changing the 
overall value of capacitance. Even then, 
the total load-resistance should not go 
below 27 kilohms or higher than 100 
kilohms. 

To increase the effective capacitance 
across the cartridge terminals and/or de- 
crease the resistive load across the can- 
ridge terminals it is necessary to use a 
parallel R-C circuit. Figures 10 and 1 1 
show circuit examples. To increase the 
capacitance, a capacitor, C, may be con- 
nected in parallel with the cartridge out- 
put. 1 have found that it is best to experi- 
ment in steps of approximately 50 pF, 
increasing the capacitance until the de- 
sired results are obtained. 

To decrease the resistive load, a re- 
sistor, R, may be connected in parallel 
with the output of the cartridge. If it is 



TABLE 3 




Frequency Meter Reading- 


Hz 


dB 


20000 


-19.5 


18000 


-18.8 


16000 


-17.7 


14000 


-16.6 


12000 


-15.3 


10O0O 


-13.7 


8000 


-11.9 


6000 


-9.6 


5000 


-8.2 


4000 


-6.6 


3000 


-4.8 


2000 


-2.6 


1500 


-1.5 


1000 





800 


+0.7 


600 


+ 1.8 


500 


+ 2.6 


400 


+ 1.9 


300 


+ 1.1 


200 


+0,2 


150 


-0.6 


100 


-0.9 


80 


-1.3 


60 


-2.3 


50 


-3.0 


40 


-4.2 


30 


-5.8 


25 


-7.0 


20 


-8.6 



necessary to further decrease the resis- 
tive load, a smaller value resistor should 
be used. 

A new frequency response test should 
be done each time the load impedance is 
altered to determine the best response 
and, therefore, the best load impedance 
for the cartridge. If the cartridge is a 
Stereo cartridge, the response tests will 
have to be repeated to determine the 
best load impedance for the other stereo 
channel. 

After the tests are completed, you will 
have two R-C networks, one for each 
stereo channel. There are two options 
for incorporating the two R-C networks 
into your stereo system. The first 
is to connect the resistor and capacitor 
to a male phono plug for use with a "Y" 
connector. The parallel R-C network is 
soldered between the "hot" (center) 
and "ground" (outer) terminal. When 
completed, the male phono plug with 
the R-C circuit is plugged into the "Y" 
connector. The cable from the turntable 
is plugged into theotherjack on the "Y" 
connector and, finally, the "Y" con- 
nector is plugged into the input of the 
phono preamplifier, as shown in Fig. 15. 
Of course, two " Y" connectors and two 
R-C networks will be necessary for 
stereo systems. 

The other alternative is to house the 
R-C circuit in a small metal box. In addi- 
tion to the small metal box you'll need 
two jacks (one will be the input, the 
other the output) and a length of shield- 
ed cable (four jacks and two lengths of 
shielded cable for stereo. Connect the 
box in series with the audio cables from 
the turntable. R-E 
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ATARI repair business. Start your own. Send 
$5.00 for more information to: IRATA REPAIRS, 
2562 East Glade. Mesa AZ. 85204 



HIGHLY 
PROFITABLE 



ELECTRONIC 



ONE-MAN 
FACTORY 



Investment unnecessary, knowledge not re- 
quired, sales handled by professionals Ideal 
home business Write today for facts' 

Postcard will do, Barta-RE-X, Box 248, 

Walnut Creek, CA 94597, 



SATELLITE TELEVISION 

SATELLITE TV antenna. 10 ft. fiberglass, com- 
plete, polar mount, $1950.00. electronics at cost 
also. TRI-STAR COMMUNICATIONS, Box 843. 
Erie. Ml 48133 (419) 726-1 09S 

SATELLITE television ... Howard/Coleman 
boards to build your own receiver. For more in- 
formation write: ROBERT COLEMAN, Rt. 3. Box 
58-ARE. Travelers Rest, SC 29690 

INTERESTED in Home Satellite Television — 
Don't buy anything until you've read Homesat 
Handbook & Buyers Guide. Our book tells every- 
thing about home satellite TV and may save you 
hundreds, even thousands of dollars in your 
selection and installation of a system! $10,00: 
H & G HOMESAT SERVICES, Box 422. Seaford, 
NY 11733 

SATELLITE Super-Mixer: DBM-4150A. Clean up 
your TVRO receiver! Near theoretical perfor- 
mance; flat response, DC-15Q0IF SMA connec- 
tors; $69.50— CK/MO/COD RIGEL SYSTEMS, 
2974 Scott Blvd., Santa Clara. CA 95050 (408) 
727-3628 

LAST CHANCE for FREE $200.00 value TVRO 
P.C. board set when you join our development 
group. Prices are going up. Build your own com- 
plete system low as $700.00. Newest designs, 
group purchasing, etc. Aiming chart and data 
51.00. Construction plans $10.00. membership 
S50.00. PC board sets $75.00. COMPUTER SAT- 
ELLITE SERVICES, 1604 N Smith St., Spokane, 
WA 99207 (509) 534-8088 6-9 PM PST 

SATELLITE equipment catalog. Over 25 of the 
best manufacturers and suppliers. LNA's, receiv- 
ers, antennas, and complete systems covered in 
four different sections. Free satellite aiming 
chart and microwave interference handbook 
($10,00 value) included. $9.95. TMS CO., P.O. 
Box 8369. Roseville, MN 551 13 

SATELLITE TV low noise amplifier, build for un- 
der S1001 Satisfaction guaranteed! Complete, 
easy to follow instruction manual $7.00! XAND1. 
Box 25647, Dept. 21 B, Tempe, AZ 85282 

SATELLITE television! Super discount prices. 
Don't spend too much— call us! COMMUNICA- 
TIONS CONSULTANTS. 501-452-3149 

SATELLITE connectors, cable UG21-N $3.00. 
UG27C-L $4.95. RG-214 $1.35/ft. RG-217 85c/ft. 
8-conduCtOr 19e/ft. Free catalog. NEMAL 1325 
NE 1 19th St., Miami. FL 33161 (305) 661-5534 



SATELLITE TV WEEK 

The most complete weekly listings. We cover more than 
just SATCOM 3. Send $1 far simple copy. 

Satellite TV Week 

P.O. Bon 308, Fortuna. California 05540 
Oil toll free: (800) 358- 9997 • CaJIfornUi (707) 725-2476 






h 
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SATELLITE TV 

FANTASTIC 80 E9 CHANNELS 



Now antenna construction plans plus &g S X 1 1 
Dock loaded with aiming into. kits. LNAs and re- 
JT' ceivers at whotesata notes Far oeiier than cable 
IV Enjoy crystal clear teoeplion Sena $9.95 to- 
day Add $2 00 lor I si class ;a;r mail) or call out 
24 hr COD order line (305) 662 -5068 New 

Giooal TV Electronics P0 Box 219-F Itolbnrj FL 32751 



QUALITY MICROWAVE TV SYSTEMS 



2.1 lo 2.6 GHl Ant. 

34 db Gain (or Greater) 

Dim pWr System 15 pmlurrO 511995 
Down Cunytrler Prflbft 

MirM feicrnblcd 1 Tilled 6-1 95 
Power Supply |12V 10 IEVI 

festmbtdj * Tested 5995 

O1I1 Into IPijnsl 995 

P h 1 1 1 i p 5 -Te C It E I cct r ri 1 c S 
P.O. Box 33205 
Phoenix. AZ 85067 
[602| 274-2885 
~ 0.0 i Special Quinlity Pricing 




6 MONTH WARRANTY 
PAHT5S LABOR 



WANTED 



SWTPC equipment: AC-30 cassette interface. 
CT-1024 terminal, CT-64 terminal, others. Con- 
tact HARVEY, 7B27 Lorna Drive, Philadelphia. PA 
19111 (215)745-6283 

IDEAS, inventions, new products wanted for pre- 
sentation to industry Call free 1 -800-528-6050. 
Arizona 1-800-352-0458. X831. 



• THE SYSTEM 20 • 

MICROWAVE TV RECEPTION 
AT rrs BEST!! 

• HX-2300 Assembled Down Convener 

• Power Supply / Antenna Switcn 

• 25* Parabolic Antenna £789.95 

• All Coaxial Cables 
■ Full Year Warranty 



TEM 



S5.00 shipping 

MICMW1VE EHPMUTIH 

225 IB -97th Avenue Norm 
Corcoran. Minnesota 553 74 




To run your own classified ad, put one word on each of the lines below and send this form along with your check 
for $1 .65 per word (minimum 15 words) to: 

Radio-Electronics, 200 Park Avenue South, N.Y., N.Y. 10003 

ORDER FORM 
PLEASE INDICATE In which category of classified advertising you wish your ad to 
appear. For special headings, there is a surcharge of S10. 

Plans/ Kits ( ) Business Opportunities ( ) For Sale 

Education/Instruction ( ) Wanted ( ) 

Sate 1 1 i te Te lev i s i o n 



Special Category: $10 
(PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.) 



10 



11 



12 



13 



14 



15 



16 



17 



18 



19 



20 



21 



22 



23 



24 



25 



26 



27 



28 



29 



30 



31 



32 



33 



34 



35 



PLEASE INCLUDE FOR OUR FILES YOUR PERMANENT ADDRESS AND PHONE NUMBER. 

CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or 
services). Si .65 per word prepaid (no charge for zip code). . .MINIMUM 15 WORDS. 5% discount for 
6 issues, 10% for 12 issues within one year, if prepaid. 

NON-COMMERCIAL RATE (for individuals who want to buy or sell a personal item) S1 .00 per word 
prepaid, . .no minimum, 

ONLY FIRST WORD AND NAME set in bold caps. Additional bold face (not available as all capst at 
10c per word. All copy subject to publishers approval. ADVERTISEMENTS USING P.O. BOX 
ADDRESS WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PERMA- 
NENT ADDRESS AND PHONE NUMBER. Copy to be in our hands on the 26th of the third month 
preceding the date of the issue (i.e., August issue closes May 26). When normal closing date falls 
on Saturday, Sunday, or a holiday, issue closes on preceding working day 
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PLANS & KfTS 



FREE catalog 99 cant kits. Buy 2 get 1 free. Parts, 
bargains galore. ALLKn, 434 West 4th St., West 
Islip, NY 11795 

PRINTED circuit boards from sketch or artwork 
Kit projects. Free details. OANOCINTHS INC.. 
Box 261. Westland. Ml 48185 

CABLE TV converters and equipment. Plans and 
partsr Build or buy. For information send $2.00. 
C * D ELECTRONICS, PO Box 21. Janison. Ml 
49426 

ELECTRONIC catalog. Over 4,500 items. Parts 4 
components. Everything needed by the hobbyist 
or technician. $2.00 postage & handling (United 
States only), refundable with first $15.00 order. 
T * M ELECTRONICS, 474 East Main Street. 
Patchogue, NY 1 1 772 (516) 289-2520 

LIGHTING display sequencers and controllers. 
Send SASE for information on plans, parts and 
consulting services. DESIGN SPECIALTY, 1 5802 
Springdale St. #80. Huntington Beach . CA 92649 

SAVE steps, money. Use your telephones as an 

intercom. Plans $5 .00. dB ENTERPRISES, Box 
453R, Westwood. NJ 07675 

SUBSCRIPTION television education manual. 
Complete theory and circuits $9.95. Parts and 
kits available. DAS ENTERPRISES, PO Box 
11 0901 R E, Nashville. TN 3721 1 

SPIES like our antennas, so do HAMs and SWLs. 
SDRE, Box 242, Blacksburg. VA 24060 (703) 951- 
9030 

PLUG-INS and add-ons for the IBM personal 
computer. Available in kit form as well as assem- 
bled — build it yourself and savet Other 8088- 
based products, too. Free informaton. COMPAT- 
IBLE COMPUTER CORP., Dept. RE2, Box 51 1 02. 
Seattle. WA98115 

SATELLITE antenna. Build it over weekend us- 
ing plywood. Simple instructions $7.95. J.D., Box 
3471 .Vancouver, B.C. Canada V6B3Y4 

GOT the network blues? Build a UHF converter, 
for less than typical installation charge! Send 
$15.00 today to EON ENTERPRISE, Rte 2. Box 
1538. Palmyra. Wl 53156 



SUBSCRIPTION TV KITS 

UHF Gated Pulse Kit. $39.00 

UHF Sinewave Kit... $37.00 

Kits include parts, manual 
and etched pc board. 

Informative Catalog., .$2.00 

J &W ELECTRONICS 

P. O. BOX 61- B 
CUMBERLAND, Rl. 03864 



MICROWAVE downconverter new 4 stage de- 
sign outperforms ait the others. Kit $59.95. As- 
sembled $69.95. 6 month warranty. Bogner an- 
tenna $31.95. System gainover 45 dB. $2.00 for 
information. MINIATURE COMMUNICATION, 
P.O. Box 114, Cudahy, WI53110 

AMATEUR Microwave TV— 2100-2600 MHz 
downconverter kits and parts. NEC64535 tran- 
sistors— $9.95, MDC PC board— $9.95. P.S. PC 
board $4.95. Catalog of hard to find microwave 
parts and complete plans to build your own sys- 
tem just $3.00. Kits not available in Oklahoma. 
GIGATRONICS, 5004 Alan. Oklahoma City, OK 
73135 

TELEVISION to oscilloscope conversion. Very 
simple. Free details with SASE. MICROGRID, 
Box 61 3R. Ithaca. NY 14850 



ELECTRONIC 
ORGAN KITS 

THEATER and CLASSICAL 
Refundable Parta 

Wurli trer reproductions Brochure 12.00 Catalog £2,4)0 

A DEVTRONIX ORGANS, INC., Dept 80 

W 6101 WAREHOUSE WAY, SACRAMENTO, CA ««B 




MICROWAVE HORN ANTENNA KIT 

1 7-26 GHz Frequency Rtngi 17-19 lb Gain Kli wAsMmbty Instructions SS9.9S' 

Down Comsrttr Bears S19.S5' (w.'Anwnra Kit SH.9.5] 
Pins Kll for Bojrd S29.95* (wAnttnna or Boircl £4.95) 
COMPLETELY ASSfMBLED AND TESTED SYSTEM 112S.9! 
(inclutfng power supply uA ctblino) 
2.1 to 2.B GHz Anl. ■ 34 rjtj Gain [or greater | 

MOOTENNA ASSOCIATES 
2335 South 2300 Wet Sail Late City. Utah 54119 
M or MO <i*l — AKm 2-t Wtati Wmrj (tot ad, 
•si:': taUnti him t'.: it Sir, :« 




FREE KIT Cata log 



r esi & 

EXPERI - 



■J^HUr* UEJVSRATOjR KIT >59, r )5 
I Auto -Ranging Cap-meter kit $79,95 

Phone 415-447-3433 

Write or Pltone for FREE CATALOC. 
Aver Ago 1 minute Saturday call is £lf 



nAf-C SCIENTIFIC INSTRUMENTS 
UMV7C box I054R tlVERMORE CA 94550 



CONVERT your $2000.00 oscilloscope into a 
$69.99 TV mon itor. Super simple, fun, more prac- 
tical than it sounds. Complete plans $2.95. ran- 
D O M ACC ESS, Box 4 1 770 , Phoenix, AZ 65060 

PRINTED circuit boards from your network, pro- 
totypes, no minimum. Discount prices for large 
orders. Free details. Write TECH CIRCUITS, 460 
4th Street, Cleveland. TN 3731 1 

APPLE II compatible. Highly advanced MMS 
burglar alarm kit. Includes mil spec sensor, flop- 
py software, interface PC boards, parts list, sche- 
matic, and instructions. $199.50 introductory or- 
der CK/MO/COD. RIGEL SYSTEMS, 2974-R 
Scott Blvd., Santa Clara. CA 95050. (406) 727- 
3628 

CONVERTERS: $35.00, Commecial free 'all 
movie, sports" television adaptor. Works in all 
areas, any television : $1 50.00. Complete satellite 
television handbook, with buyers guide, and 
plans to build your own satellite antenna; $9.95. 
Dealership opportunities. Order COD (714) 885- 
8244. Catalog of equipment and semiconduc- 
tors, $1.00 refundable. J.D.'S ELECTRONICS, 
Box 2726, San Bernardino, CA 92406 
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74 LS SERIES 



LSOO 


.24 


LS125 


.95 


LS243 


1.79 


L502 


.24 


LS138 


.75 


LS244 


.95 


LS04 


.24 


LS139 


.75 


L5245 


1.89 


LS05 


.24 


L5151 


.75 


LS257 


.80 


LS08 


.24 


L515J 


.75 


LS266 


.4* 


LS10 


.24 


LS1S4 


1.75 


L5283 


.95 


L514 


,89 


LS1S7 


.75 


LS290 


1.20 


L520 


.24 


LS161 


.95 


LS293 


1.79 


LS27 


.24 


LSI 64 


itt 


LS298 


.99 


LS30 


.24 


L5166 


L5367 


.69 


LS32 


3« 


LSI 75 


.89 


LS36B 


.69 


LS42 


.49 


LS1S\ 


1.99 


LS373 


.99 


LS74 


.44 


LS192 


.49 


LS3 74 


1.69 


LSSS 


.95 


LS193 


«? 


LS377 


1.40 


usee 


.39 


LS221 


1.10 


LS390 


1.79 


LS90 


*s 


LS240 


.95 


LS393 


1.79 


LS109 


LS241 


-95 


L5399 


1.59 


LS123 


.95 


t-5242 


1.79 


LS6 70 


2.10 



ORDER TOLL FREE 

(800) 538-8800 



UPGRADE 
YOUR 
APPLE 

or 
TRS-80 

4116 200m 
8/12.95 



ALL MERCHANDISE IS 100% GUARANTEED 



1702 

3708 

2716 

2716-1 

2532 

2732 

2764 



EPROMS 



(Ins) 

(45ni 

5v 450nsl 

350nlj 

450ns) 
■!S0ns) 
450rnJ 



STATIC RAMS 



3.00 
2.99 
3.95 
8,50 
8.95 
8,95 
Call 



DYNAMIC RAMS 



4027 (2S0m) 2.00 

4116 200m) 1.75 

4116 150m 1.85 

4164 J2QQm) Can 



2101 

21L02 

2111 

2114 

2114L-3 

2114L-2 

TMM2016 

TMM2016 

HM611S 

HM6116 

HM6116 



M50ns 

(250ns LP 

(450ns 

(450ns 

(300ns LP 1 

(200ns LP 

(200ns 

(150ns 

(200ns 

ilSOni 

(120nj 



1.85 
1.55 
2.4 9 
1.95 
2.25 
2.30 
9.00 
11.00 
Call 
Call 
Call 



LP = Low Power 



I/O LVOtU Computer Products, Inc. 

3250 Keller Street, *9 

Santa Clara, CA 95050 

(800) 538-8800 

Calif. Residents 1408) 988- 0697 



MICROPROCESSOR 
REALTIME CLOCK 

MSM 5832 
£26 



IC Sock«m ST WW 



8 PIN 

14 PIN 
16 PIN 
18 PIN 
20 PIN 
22 PtfJ 
24 PIN 
28 PIN 
40 PIN 



.10 
.12 
.15 
.20 
.25 
.25 
.25 
.35 
.40 



.49 

.50 

.57 

.85 

.99 

1.30 

1.40 

1.50 

1.80 



ST - Soldartlil 
W/W = Wirlwrao 



Z8Q 

ZS0 A CPU 5.45 
Z80 A PIO 5.45 

Z80 A CTC 7.0 

Call for Complita List 



6500 



6502 

6502A 

6504 

6505 

6507 

6520 

6522 

6532 

6551 



6.90 
9,45 
6.90 
7.65 
9.90 
4.35 
9.90 
13.95 
11.75 



DISKETTES 
5)4 " 

ANTHANA 

SSSDSoft 23. 
WASASH 

SSSDSort 23, 

VERBATIM 
SS SD Soft 28. 



MISC. 

Disc Controller 



1771 
1791 
1793 
1797 



20.95 
34.95 
34.95 
49.95 



Uarts 

AY3-1014 5.65 
AV51013 3.90 
AYS-Z376 12.00 
TH 1602 4.25 

Interface 



8T26 

8T28 

8T95 

ST96 

8T97 

8T98 

DM8131 

DS8836 



1.65 

1.95 

.95 

.95 

.95 

.95 

2.90 

1.25 



16K APPLE 
RAM CARD 

Upgride your 48K Apple II 
to full 64 K 

BARE BOARD 29.95 

KIT 59.95 

ASSEMBLED & TESTED 79 95 



VISIT OUR RETAIL STORE 
AND RECEIVE A 5% DISCOUN X' 



CRYSTALS 



32.768 KHZ 3.75 



1.0 MHZ 

1.8432 

2.0 

2.097152 

2.4576 

3.2768 

3.579545 

4.0 

5.0 

5.0688 



4.50 
4.50 
3.90 
3.90 
3.90 
3.90 
3.00 
3.00 
3.00 
3.90 



5.185 

5.7143 

6.5536 

8.0 

10.0 

14.31818 

18.0 

18.432 

20,0 

22.1184 

32.0 



3.90 
3.90 
3,90 
3.00 
3.00 
3.90 
3.00 
3.00 
3.00 
3.00 
3.90 



CONNECTORS 



RS 232 
RS232 
OS 232 



Malt 

Female 
Hood 



3.00 
3.50 
1.20 



Call or write for prices on 

8O00, 6800. CMOS, Crystal, 
Linear, TTL, 74'a. 



BAViAMEmcARQ 



[master charge 



TERMS: For shipping include $2 00 tor UPS 
Ground, S3 00 for UPS Blue Labfll Air. £10.00 
minimum oniet Bay ArBi r«sid4nfc idd BYi% Sales 
Tik. Cfltifornid r««edflntt add &% SaJas Tax V'v& 
rosaivn tha right to limit quantrties and substitute 
mnnufactLirflr Pricai subject to changs *vnhoi>t 
notice. Sand SASE for complain lisi 



CIRCLE 54 ON FREE INFORMATION CARD 



TTL 74LS SERIES 



74LSOON 
74LSOIN 

rti s,i;r. 

74L503N 
r»LS«N 
ML5CSN 
74LS01N 
74L509N 

74LS1C* 
nSii* 

MIS13N 
74LS14N 

?4LS20N 
74LS21N 
74LS26N 

fiisw* 
74SBS 

74LS30V 



21 74LS42II 

.22 74LS47II 

.24 74LS73)t 

74 74LS74N 

75 7415751. 
25 74LS76K 

.25 74LS35N 

2S 741536H 

7* rtissni 

.71 74J.S97N 

-25 741S93K 

a .-;_:,•:-:•, 

.41 741.51 07N 

.21 74LSH2N 

.27 74LS132* 

.29 74LS123* 

.94 74L5l2b>i 

.17 74LS137N 

71 74LSI33N 



44 74LSIMN 
.72 74LS139N 
.35 74LS148H 1 
.32 74LS151N 

45 r4LS1S3N 
44 74lSlfi'j n J 

,19 74LS1571 

.M 74LS1MH 

.47 MLS INN 

34. 74LS161N 

64 74LS163N 

.72 7JL5T64N 

,42 MLS IMS 

36 7U.S1B6M 1 

.45 74LS170N 1 

69 MLS173JI 

.43 74LS 174*1 

.31 74LS175N 

.41 74L51S9N 



53 74LS191M 

.S3 74LS192H 

J9 74LS193H 

43 74LSI94N 

.42 74LS721N 

.47 ?4LS240?, 

43 74L5241II 

.41 74LS242* 

-7a 74LS243W 

.75 74LS244N 

09 74L5245N 

M 74LS2S1K 

.19 74LS2&3M 

.34 HLSKH 

M 74LS259N 

■'? 74LS266K 

■44 74LS273W 
74LS279N 
MLS2B0N 



4 45 



-IS 741S253M 

7* riLSat* 

74 74LS348H 

.74 74LS362K 

•1 741S365II 

1 II 74LS366N 

t,19 74LS3E7K 

I. It 74LS36&N 

1.19 74LS373N 

1.2S 74LS3MN 



1 » 

6i 



r4LssrSM 

7IL5377N 
7JLS37BK 

.. 74LS393N 

.42 74LS447N 

1.19 74LS524N 

44 74LS670N 

1-96 



TTL 74 SERIES 



740ON 
7401 N 
7402N 
7403N 
7404 X 
7405N 
7406K 

7407* 

7406-K 
7409(1 
74I0N 
741 IN 
741 1» 
-J UN 
741 IH 
7416N 



.21 741 7N 

a 742W 

15 74; in 

.25 742SH 

23 riifil. 

.23 742W4 

.31 7430N 

K ?432N 

.25 743.3N 

27 743Sh 

23 744 :-N 

36 744 5H 

37 7446N 
.39 744 7N 
.42 7451 N 

36 7473N 



.31 747411 

.25 7475N 

.42 7476N 

.32 7493N 

.22 74B5N 

a MM* 

« 74S9N 

Math 

7492N 
7493N 

7496K 
7457N 

74107K 
74109*1 
74110N 
74121N 



.3d 74123N 

M 74125N 

.36 7412BH 

.92 74132N 

.51 74145N 

.33 'J ■:■'. 

l.M 741511. 



74153K 
74154K 

741S5H 
741 57N 



1.65 74159N 



~ 7416TN 

.39 7<:63li 

1.36 74164N 

.39 74166N 



.32 741 7JH 

.92 741 74H 

,59 741 75H 

.59 74191U 

EJ 74195N 

1.11 74221N 

.54 74J76N 

4j .■■1:;'/. 

1 13 ij:..-, 

54 74365K 

.14 7436GM 

I 54 ■■;:;-'! 

.39 74369N 

.69 74390* 

.39 N3BM 



75 
14 
ii 

1 m 

M 

1 10 

56 

■ 

<£ 

•A 

IJJ 

1 54 



CMOS 
— CD4000 SERIES — 

OVER 2 MILLION IN UNITS IN STOCK! 

PLASTIC AND CERAMIC AVAILABLE 

CHECK ACTIVE'S JULY AD FOR PRICES 

WE WON'T BE UNDERSOLD. 



LINEAR IC'S 



30IAHC 

30 IMC 
3071C 
30STC 
309KC 

31 ore 

317KC 

317UC 
3IBTC 
323KC 
3J4PC 



-13 

34 
54 
.59 

1.3S 

2 19 

Em 
1.59 

1 31 
4.511 



339PC 


43 


741HC 


.51 


350IPC 


■ 


346PC 


M 


741TC 


.23 


4136PC 


HI 


35ere 


49 


747PC 


» 


4S56TC 


44 


acre 


139 


1458TC 


M 


'(B7!6!( 


1 B 


3937C 


49 


14B3PC 


H 


SN7M77N 


7 71 


555TC 


77 


UHM 


.it 


SH;t465» 


I 3> 


sstsre 


Wl 


2207PC 


3.19 


SN764WAH 


5 79 


567TC 
723PC 


n 


2240fC 


1.39 


ULN20B31N 


H 


45 


3031 PC 


109 


SS210CN 


1 ■ 


733TC 


79 


30S6PC 


» 


xh::ix;l? 


4.H 


KC = T03 


uc= 


. TO220, 


HC=TO5 




TC = BPIN MINI DIP, WPC = DUALIN LINE 



ACTIVE ELECTRONICS IS A DIVISION OF FUTURE 

ELECTRONICS, ONE OF THE WORLD'S LARGEST 

FRANCHISED DISTRIBUTORS. WE ARE THE SOURCE, 

THE UNIQUE SUPPLIER OF FACTORY FRESH, TOP 

QUALITY CURRENT PRODUCTION MATERIAL. 

OVER $40 MILLION IN STOCK. 



T092 

TRANSISTOR 

SPECIALS 



; , .:i.'Ci-37ll.12 
;X3903'39(!6.14 
.'\-i::.-5-40K.!! 
:'iil!3-t1H.tl 
3H4KM4A13.15 
2K4410 .11 

2H50StV5099.1i 
2X 5550-555l.il 
MPS405 .15 

MPSMS ,n 



UPSA12 
MPSM3 

W=St:4 

up$An 

',h;m: 

WPSU5 

MPS4M 
MfSA53 
UFSA65 



.23 HKlln 
17 MPS493 
24 PN2222* 

.11 PN29074. 

.25 TIS91 

.23 TISS2 

.19 1IS93 

.21 1IS96 

.21 TIS97 

.24 1K5B 



PLASTIC 

POWER 

TRANSISTORS 



1IP29C 

ripaoc 

TIP31C 

TTO2C 
I1P33C 
ILP34J; 

i rase 

■ .f-wc 

IIP41C 

71P42C 

TIPSO 

TIP54 

WIK 



5! 
95 

1.69 

1 9( 
£41 
73 
67 

2 44 
S3 



L— s . 

1 



TIP 107 


n 


JIP112 


TT 


■nuts 


St 


TIP1I7 


« 


Tina 


Tt 


TIP127 


If 


TIP142 


191 


TIP14ti 


1.79 


TIP147 


713 


TIPMl 


719 


Tipsai 


1 54 


TIP?955 


97 


TIP30SS 


.73 



REGULATORS 



[T0-22O) 



VOLTAGE 
1 Am 

7S1KUC Svts 

1 Amp M*g«1lv* 

79KXKC Swc [T0-3J 

79XXUC St(« (T0-2ZS) 

AifnUbk vmign 5. 6. 3. 17 15. 13. 

S Amp Po.lUv. 

(8M05SC 5 ran (T0-3I 

7SM12SX 12 V«J (T0-3I 

7SMDSC MfiHOUt fT0-3| 

10 Amo P<Mlli». 

i 7BW5SC ivais '16-31 



E 55 
I ■ 

6 95 



— JFETS— 
SPECIAL 



2N4W1 

:i.-i;-33 

2N4220 
2N4340 
2N4391 
2N4397 

;i;«iM 
2N46S7* 
2N4B514 
!N545S 
2N54S5 



2N5412 
J 176 



1 49 J204 
.79 3232 



13X 

3310 

3500 
J502 
JL-M 
U7617f 



j.5C 
59 
67 
5S 
65 
75 
.96 
.59 
.99 
.7! 



SPECIAL 

POWER SCHOTTKY 
DIODES 

S041 - 30 Amps 45 Volts 5.95 
SMI -60 Amps 45 Volts 7.83 



BIFETS 



Tioeicp 

TL06?CP 

TL071CP 

TL072CP 

TL074CN 

TLD81CP 

TL0B2CP 

TL084CN 

TL08JACM 

TL471CLP 

TL497CCN 



.78 
1.19 

.it 

.99 

1.T9 

.59 

.99 

1.69 

2.98 

1.09 

2.98 



SPECIAL!!! 

WHILE SUPPLIES LAST 

1/2 AMP (Most protaDlv nig ikk I 

TKM 

Positive Voltage Regulators 



5V .34 
SV .29 



12V .34 
15V .34 



MICRO COMPUTER 
SUPPORT CENTER 

STATIC RAM'S 



P2O15-20 

mm -2s 

P2102-25L 
P21 11-25 
P2 112-25 
PZ114-2ffl. 
m 14-30. 
C2 149-045 
C21 57-070 
P5101-4SL 
P5516-2SL 
P6116-1S 
PS 116-20 
P6514-I0 
P6S14-45 

P4OS0-3O 
P40EO-30 
P411S-M 
P411S-25 
P4164-15 
P4164-20 

C2708-45 
02716/ 
TMS2516 
TM 527)5 

C2532 

C2732 

C2564 

C2754 

C1702A 



16K (2Kx8) ICONS 

IK (256 x 4) 250NS 

IK C1K X 1 ) 250NS 

IK (256 * 4j 250N5 

1K (256x4] 250NS 

4K (1Kl4) 200NS 

4K (IK i 4) 30DNS 

4K (IK X 4) 45HS 

16K (16K>1) 70KS 

tK (256 i 4) 450NS 

16K (2K«8) 250NS 
(2KiB) I SONS 
|2Ki8) 200NS 

4K (IK X 4) 2D3NS 

4K (1Ki4) 4S0NS 

DYNAMIC 



16K 
16K 



24 PIN 

22 PIN 

16 PIN Low Power 

18 PIN 

16 PIN 

18 PtN Low Power 

18 PIN Low Power 

13 PIN 

20 PIN 

22 PIN (CMOS) Low Power 

24 PIN (CMOS) Low Power 

24 PIN (CMOS) 

24 PIN (CMOS) 

18 PIN (CMOS) 

IB PIN (CMOS) 

RAM'S 



4K ( 4Kl D300N5 18PIN 

4K I 4K i !) 300 IIS 22 PIN 

tBK 1 1 6K x 1i 200 NS 16 PIN 

16K (18KX1) 250 NS 16 PIN 

64K (64Kxl) 150 NS 16 PIN SPECWL 

64K (64KX 1) 200 NS 16 PIN 

EPROM'S 

8K|tKxB) 450NS 24 PIN 

1EK (2K x 81 450NS 24 PIN 
Single 5 Voll Supply. Intel Pin Out 

16K (2K X 8) 4 SONS 24 PIN 
3 Power Supply. T I Pin Out 

32K (2K X 5) 450NS 24 PIN 
TIPhOul 



32K (4K X 8) 

Intel Pin Out 
64K (8K I 8) 
T I Pin Out 
64X (8K i S) 

I mel Pin Qui 



450NS 24 PIN 



4 SONS 



4S0NS 



24 PIN 

VERT SPECIAL 
24 PIN 

VERT SPECIAL 

24 PIN 



2K (256x8) IDS 

BIPOLAR PROM'S 



195 
2.S5 
1,59 
2.6S 
2.75 
2.45 
2.20 
9.35 
19.35 
3.95 
16.85 
17.95 
15.95 
5.65 
4.65 

3.55 
3.55 
1.95 
1.53 

12.95 
12.35 

5.28 
4.95 
3.95 

12.80 

12.80 

26.35 

29.35 
9.35 



6330/92523 
6331/325123 
9341 7 782 SI 26 
93427 /B2S 129 
93436/ 8 2S 130 
93446 /82S 131 
93448/S2S141 
93453/B2S137 
93451 /82S 181 
24581/8 251 8 S 
2BS166/52S131 



32x8 
32x8 
256x4 
256x4 
512x4 
512x4 
512x8 
1024 X 4 
1024 x 8 
2048x4 
2043x8 



Opori Collector 
Trlsiale 
Open Collector 
TristalB 

Open Collector 

Tristate 

Instate 

Tristate 
Tristate 
Tristate 
Tristate 



16 PIN 
16 PIN 
16 PIN 
16 PtN 
16 PIN 
16 PIN 
24 PIN 
18 PIN 
24 PIN 
18 PIN 
24 PIN 



2.50 
2.50 
2.45 
2.45 
4.95 
4.95 
7.95 
6.95 
14.95 
13.95 
22.50 



EPPiOM, PROM an it PAL Programming Services Available 

Guaranteed 24 Hour Turnaround Time. 

Please include Trulri Table « Masiet PROM with your order 



MICROPROCESSOR 
CHIP SETS 

8080 



6500 
FAMILY 

6502 CPU 

6504 CPU 

6505 CPU 
6520 
6522 
6532 
6551 



FAMILY 



6.95 
6.95 
6.95 
4 .85 
7.95 
10.85 
11.10 



0800 
FAMILY 



6BO0CPU 

6302 CPU 

6808 CPU 

6803 CPU 

6810 

6321 

6340 

6345 

6850 

6852 



4.65 
T.9S 
8.45 

19.35 
2.65 
2.55 
7.35 

16.50 
3.15 



8035 

8039 

8060 

8085 

8036 (S MH2) 

8155 

8212 

3214 

8216 

8224 

3226 

3228 

8251 



5.45 
7.35 
4.35 
7.35 
49.95 
9-OQ 
2.25 
3.(5 
1.95 
2.9S 
2.25 
4.65 
5.9S 



8253 

8255 

8257 

8259A 

8279 

8282 

B2S3 

32S4 

3236 

8237 

8233 

8748 

8755 



150 
5.05 
8.05 
7.50 
9.50 
5.95 
6.95 
6.95 
6.95 
6.95 
13.95 
28.95 
19.95 



Siemens 
Floppy Disc Drives 

FDD 100-5(5-1/4") Singled Sided 365. DO 
FDD 100-5(3") Singled Sioed 498.30 

Microprocessor Quartz 

£J| Crystals 

68000(6 MHZ) 79.M Standard Frequencies and Packages 
68000(8 MHZ) 94 50 1 thru 12 MHZ only $4.95 ea. 




— SPECIAL OFFER— 

THE SIMPLE SOLUTION 

TO I.C. SELECTION 
1982 I.C. MASTER 

Every Individual order total ling 8150.00 
or more entitles you to purchase the 
deluxe two volume 19B2 I.C. Master 
(862.50 value — Active's Regular 
Special FYlce 869.95) — ten ru\ 
OONT MISS OUT * 3U ' W 
"ft you work vfhtt mtoetrtmicr you 
mhouUn-t b> without tf'U 



OPTOELECTRONICS 



LEO 112 
LEO 220 
LEO 2Z2 



LED 224 T-1-1/4 Smm VHOw 



LEO 200 MVirnM 
LEO in T-1 JmnGimi 
T-l 3mfn VMo* 
T- 1-1/1 5m» Bee 

T- 1-3/4 Smni Green 



FN0 35T 

fllD MtvTIl 3» 

fND S07/TIL 3Z1A 

DL 70T/M4N ft 

OL 1416 

(4 Owl. le-Seonen! Alpha Nutn 1 

DL241S 

|4 Digit. 17 Segment JUplu Hum I 




I.C-7-1 1 49 Til til .11 

ILO 74 2.U 4(1 H, .91 

ILCTtil.lt 4N33 .19 
UCt! -H 



W^ 



Refer to our previous 

JULY ad for other devices 
net listed here. 

Active is your one stop 

source for the widest 

variety of electronic 

components. Contact us 

for devices not listed and 

for volume quotes. 

Unless superceded next 

month, the prices will 

remain valid for 60 days. 



PRESSURE-SENSITIVE P.C. DRAFTING AIDS 

Make professional P.C. artwork using 

ReeCO by etth«i> OnoMcs Inc. 

Artwork (ape, donut pads, TO" style patterns, dip patterns. 

cut pads, multi-purpose pre-spaced pads, insertion type connector 

patterns and much more EACH ONLY SI. 99 



FLAT RIBBON CABLE 



QREV 

14 COM) 1S/FT 34C01ID IS/FT 
16 Mill) -39/FT ttCOIB .99/FT 
2iCLW0 IS/FT 50rjJN0t.2S/FT 

Minimum 10 



RAINBOW 

14 MHO -497FT. 34 CONDI. I77FI 
16C0ND .S7/FT. 40CONC 1 13/ FT 
24C0ND .TVrr. 50C0ND IH/FT. 

i. per cable 



RESISTOR NETWORKS 

SINGLE-IN-LINE DIJAL-lN-LiNE 

4306H - 3 OB 5 RESlSIOHS 6P1NS.74 4IHB - fos 13 BISISTOBS 14WNS.15 

430BR - 4 OH 7 RESISTORS S PINS .79 41 1BR - 8 OH liRES'STOfl^ 16 PINS 99 

4310B - S0n9RESlSIOR5 10 P'NS .14 

•WaiLstj'e v4luK Iron 33 Ohms Is 220 COO Otim! 

Specily pan no and no or resistors and value |0Hms] uiEh ymu wner 



u"f^P 



BECKMAN 
BOURNS 



5% CARBON FILM RESISTORS 

AviiabM stock on all 5 •a standam vilucs oetasen 1 OHM 
ins 9.1 MES OHM. MuttipMt ol 200 pes P* vikH 
1/4 WATT, 



Below IMOoiKiJ 
1000 piecflland more 

1/2 WAH 

tit low lOOOpllCJl 
1000 pieces ano more 



.08 h. 

.03 91 



.06 n. 

.04-1. 



-IIMII- 



Hl-»l|- 



ALUMINUM ELECTROLYTICS 



100V IMF 
63V 3 !Mf 

63» 4 7MF 
25V10MF 
4DV 10HF 
63V10UF 

irjjvMUf 

J5V47MF 
S3V47UF 



AXIAL! 

10V 1COMF 
ISV 100 UF 
63V 1MMF 
40V 2Z0MF 

«3V JZOWf 
16U470UF 
40V (70UF 
lWV 170UF 
liV IKrOMF 
UV470OMT 



.21 
.21 
99 

.44 
.79 
H 
N 

1.41 



RAJDIAL* 

J5V 10UF 
40V10UF 
ISVHMF 
25V47MF 

iev 100MF 

63V 1 DOW F 
3SV470HF 
63V470UF 

40V lCOOMf 

35V 2;mwf 



MONOLITHIC CERAMIC CAPACITORS 

50V AND 100V 



341S-10»(001WF) ,1J 

MS- l<M* 01MFI .11 

34M-104UI IMF) .11 

3430-105M]iMFj .49 



941i-z2HK [22m 
34IB-170K 4!Pf 
J430-474H 1.47*1 
C«DS1I11B« [IBfft 



CKOSBiiniKMOC-Pfl. 
CK0SBX102* luOOPF) 
OCBcra* 01MF| 
CK05BX104KI 10MFI 



INTRODUCTORY OFFER 

EDGE CARD CONNECTORS 



307-9MM1-1D4 
307-010-501-102 

jor-on-sw-aH 

307.015-501-102 
34174)18441-102 

307-070-500 702 
307,022-501-102 



Nun. M Fit 

g 

10 

: ; 
IS 

II 

20 

:; 



1.55 
2.11 
1 15 
7 51 
2.99 
2.41 
3 35 



307-024-500-202 
307-030-500-202 
307-036-501-178 
307-044-500-202 
JOMISLV,5OO-202 
3O7-07i-52O-202 
3O7-086-50O-207 



24 
30 
38 
14 
SO 
72 
F.5 



2.19 
3.19 
1.41 
4.11 
5.41 
(.99 
1.29 



NOW YOU CAN CALL US TOLL FREE 800-343-0874 g^JBSJ 



FAST — EFFICIENT MAIL ORDER SERVICE 

US Customers PO Box 80D0 WestbDrough. Mass 01581 Write I0T yOUT 

Mass Residents Call {6171 366-0500 ffgg CODV Of 

Outside U S 5651 Furrier St .. (Mll.|. Quebec. Canada H4P INI ' . H * 

Tel. No.: |5!4| 731-7441. Telex No 05 B23554 Twx No. 610-431-3251 ACIIVG S 

A* pneos stiown are m u i> nm.li. rnninrphpnt:iirp 

Fofeigncuslomeis renin paymenl on ml I ban* drill or postal money; ordflr in US currency IjUIIILjiGNGIiaiVG 

Miiniiiuni mad oiriei S1Q — Add 83 00 10 cover postaQe 8 handling CdtSlDCI tOflSV 

Visit our new Wesiborough oullel in rvijssaohusetts " ' 
Viu and M jslcrc3i4i actxplBd 



,03f9- 



A DIVISION OF FUTURE ELECTRONICS 



UHF CONVERTERS 



DELUXE Sine wave UHF converter. Sound out of 
TV like normal with only antenna connection to 
TV or VCR, Kits $1 75.00. (3121 267-3455. LSB 
ENGINEERING, Sox 6075. Chicago, IL 60680 



Govt. SURPLUS 
ELECTRONIC 
EQUIPMENT 



New ITEMS . . . New BARGAINS! 
tptt UPON REQUEST. 
fi\CC Send today for FREE copy of 
NEW CATALOG WS-S2 Address: Dept, RE 



FAIR RADIO SALES 

1016 E. EUREKA ■ Bo* 1105 - LIMA. OHIO -1>S0; 



CABLE TV 

CONVERTERS 

AND EQUIPMENT 

BUY DIRECT & SAVE 



1 40 CHANNEL 
) 1_ J J CONVERTER 

I H $38 Regular S69 

AMATEUR MICROWAVE 
ANTENNA 

• Microwave Parabolic Antenna 
■ 26 DB Gain 

• Advanced Down Converter 

• Power Supply Included 

• Low-Loss Coaxial Cables 

• Complete-Ready to Install 
$119 Elsewhere S 289 

Send $2 for Complete Catalog 
Quantity Discount • VISA • COD 

VIDEO RESEARCH 

PO BOX 19462 

LOUISVILLE, KY 40219 

CALL 502/969-1810 502/969-4127 




EDUCATION & INSTRUCTION 

UNIVERSITY degrees by mail! Bachelors, Mas- 
ters, Ph.D.'s ... Free revealing details. COUNSEL- 
ING, Box 31 7-RE8. Tustin. CA 92680. 

NORTHSTAR satellite antenna kit 12' system 
S2400.00. Everything you ever wanted to know 
about satellite television $7,95. Attention deal- 
ers: manufacturers direct pricing, we will not be 
undersold. Call or write TOM SALLEE (606) 356- 
7416. Rt. 5. Box 293A, Covington. KY 41015 

RTTY.Only magazine and handbook exclusively 
for the RTTYer. Beginners Handbook S8.00. Sub- 
scription S7.00 USA. RTTY JOURNAL, Post Of- 
fice Box RY. Cardiff, CA 92007 



Be an FCC LICENSED 

Electronic Technician ' 



Earn up to £600 n Week & More! 

No soMlv ichooE — Thi Orlgiml FCC Taita- 

ArtivYfir?, exam manual that .prtpiret you m\ 

home lor FCC Genoral Radiol alepfinnc Li-eeris*. 
' Nflwly ravliid m-ultlpli-ctioic* tximi ■:.:>-<■■ bLI |l^_— ■ 
I ureal Ittlfrd on <fi* aciuil FCC Govt oxim! ^^ rmiwn 

No priviaua eupBrlent* required. 512.35 posi- ^Jr^UU.'S™ f 

p*id. Hon.yb*ct Guiunttt. PRODUCTION i 

[Dent, E P. O. Box 263 4B, San Francisco, CA 91126 



ATTENTION 

ELECTRONIC TECHNICIANS 



Highly Effeciive Home StuoV BSEE Degree Pro- 
gram for Experienced Electronic Technicioris 
Our New Advanced Placement Program grants 
Credii tor previous Schooling A Professional Ex- 
perience Advance ftopldEy Our iJGlh Year 1 

FREE DESCRIPTrVE LITERATURE' 
Cook's InslihJte of £lectronic5 Engineering 
DESK IS . P.O. BOX 20345, JACKSON. MS 39209 




FOR SALE 



MICROWAVE receiver system. Write: "Dealers 
Wanted," Dept. RE, POB 4181, Scottsdale. AZ 
35258(602)941-9395 

SCANNER/monitor accessories— kits and fac- 
tory assembled. Free catalog CAPRI ELEC- 
TRONICS, Route 1R. Canon. G A 30520 

THE Intelligence Library. Restricted technical 
secrets— books on electronic surveillance, lock- 
picking, demolitions, investigation, etc. Free 
brochures: MENTOR, Dept. Z. 135-53 No. Blvd.. 
Flushing. NY 11354 

RESISTORS 'AW, VsW 5% carbon films 3e ea NO 
MINIMUMS. Cabinet assortments, 1% metal 
films. Request details. Bulk pricing available. JR 
INDUSTRIES 5S34-C Swancreek. Toledo. OH 
43614 

SAVE up to 50% on name brand test equipment. 
Free catalog and price list. SALEN ELECTRON- 
ICS, Box 82-G, Skokie. IL 60077 



CABLE TV converters, microwave antennas. 
cable parts, plans, parts and assembled units. 
For information send $2.00. SAT-TECH P.O. Box 
1 0026. Cleveland. OH 441 1 

HIGHEST quality & highest gain, state-of-the-art 
microwave receiver systems, kits, complete, 
catalog $2.50. Wholesale prices, dealers inquire 
VIDEO COMMUNICATIONS RESEARCH, 13735 
SW Bull Mtn. Rd„ Tigard, OR 97223(503} 639- 
5139 

HEWLETT-Packard 60SC Signal generator. 10- 
480 MHz, calibrated $250.00. Test equipment 
catalog 25c. EF ELECTRONICS, 10 Afton, 
Aurora. I L 60538 

LONG-play cassette recorder, I 1 /: pounds, with 
two slow speeds for recording up to 15 hours on 
a single standard C-180 tape! Unbelievable sen- 
sitivity and voice fidelity. Takes telephone re- 
cording and voice activator accessories. Perfect 
for professionals, students, security personnel. 
Excellent for radio and TV, security monitoring. 
home surveillance, lectures. Free brochure. 
EXTENDO-TAPE SYSTEMS, Dept. RE. Box 
1 6000LC, Temple Terrace. FL 33687 

TRANSFORMERS, triple secondary 10V-2A. 18V- 
1A, 18V-1A. 120V primary, perfect for protoboard 
power supplies MO. for$12.50 + $2.50 shipping 
to J. MACSWAN, POB 4697, Downey. CA 90241 



SUPER SALE 



EPROM's 

1 -7 8 up SO up 

2716 (5 V. 450nS) S3.95 S3. 55 CALL 
2732 (5V. 450nS| 7.85 6.95 CALL 
2532 (5V, 450nS) 1 1 .20 9.25 CALL 

STATIC RAM 

6116P-3(150nS) 7.50 7.20 CALL 
2114L-2 (200nS) 2.10 1.70 CALL 

DYNAMIC RAM 

4164f200nS| 7.90 7.49 CALL 

M1SC 

CPU Z80A SE.29 ea, 

CDP-1854ACE (UART) $4.80 ea. 

16K RAM Expansion Kit 
forTRS-80 Mod III $12.95/8 

£& SUNTROMCS CO., inc. 

— 12621 CRENSHAW BOULEVARD 

=T? HAWTHORNE. CALIFORNIA 90250 

"^■^' SfQfU HOURS "fn ■"• i CJ*i 10 » Mpc — in 1 &J(" id> 5pm 
IN CArJFQA»J|A OUTSIDE CALIFORNIA TOLL FREE 

(21 J) B44-1143 f -800-421 -5775 

Mm Oinat: SIO, P/H: S2, Alccij: VISA. Mas in , l 3 • il Chock or M.o 



o 

z: 
O 
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Learn about COMPUTERS! 

jj\ "Bits, Bytes, and Buzzwords", by Craig Anderton and the CompuPro staff. 
giN^i This primer for the business computer buyer covers the basics of computer systems, 
•J printers, terminals, mass storage, software, and more - even includes a glossary of common 

terms. Softcover; 26 pages. $2.50 postpaid, 

"Interfacing to S-1 OO /IEEE 696 Microcomputers", by MarkGaretz and SolLibc-s. Covers 
operating requirements and characteristics of the S-1 00 bus with clarity and precision. Osborne/McGraw-Hill; softcover; 321 
pages. $15.00 

"Product User Manuals 1975-1980, Volume 1 

test routines, operating information for 29 CompuPro 
products. Also defines and explains the S-100 bus, 
Softcover; 256 pages. $20,00 

"Product User Manuals, Volume 2" , 

by CompuPro staff. Similar to above, but covers products 
released since 1980. Softcover; 307 pages. $25.00 



by CompuPro staff. With schematics, 



TERMS: Cai res add tax. Allow 1 0% shipping; excess ret uhded. 
VISA' and Maalercard - orders (S25 minimum) call (41 S) 
562-0636,24 hrs. Include streel address tor UPS Prices subject 

to change without notice. ^ 




CompuPro division, Godbout Electronics", Oakland Airport, CA 94614-0355 



CIRCLE 58 ON FREE INFORMATION CARD 



digi-ke y 800-346-5 1 44 

CORPORATION 1^^ ^^ ^^ %^. T^^. ,*^ 



In Mn.. Jib Ml. Call 71* bll 6674 



^^^^^^^^ONtjuctO^^anasomlT QUALITY — Name brand nraducts front nationailv rwennnized^nanufaetnrars chea<iCALS • ARIES « PLESSE^ ■ mlxEa ■ e 
' AMD ■ CHEMWW • BISHOP GRAPHICS . K «»«"' ' ™»» "™™ inovasts JfBOT nainmany ircognucn mamueciurers. MiCHINE , 01AMOND TO oi_ . LINSAH • GC CH 
Aries ■ p'.esset ■ Mora • aavid -EFJi SERVICE - Ccmmtenied order processing and inventory control as instruments' nr» ap products ■ on 

, OK MACHINE • UNGAR • GC CHEMICALS* A --„.,,-,, ,, , „" „„J T „•• , ,/ -_„ „ , WO TOOL • UNGAH ■ GC CHEMICALS' AWES 

— ■MtgONOUCTC*- Panasonic 'SAVINGS - Volant Discounts • 06*f Quantity Pricing • To!) Free 800 Number chemicals ■ aries • plesso- ■ molex ♦ e. 




■rig and mt"/a«* la nddrnwi .«i ih» U 1 * Canada and ttfma wlwi cfatcfc 
WWH 0RDI4IHG IT PMDHI. C1U: 1 100 Uk i I It (H B , r Ak. r HI.. (*N JIlUtUN) l T M» Hud T «r arln 
« r« T par br thtti rhw-r ordfr PA»i*r ChorDf VIU v c Q D*GI KE Y GUAR A NTEE; 



5 HANDLING CHARGES VOLUME DISCOUNT 



, h.jh.» r Ji St-if Tiki »,..,- rah. mn ibjqi t u 
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32K color computers $499.95. Extended BASIC 
ROM s $85.00. SPECTRUM PROJECTS, 93-1 5 86 
Drive. Woodhaven, NY 1 1421 

UHFTV Yagi antennas. Channels 14 to 70. MATV 

MFR's discount Catalog 50 cents. C.E.D., 24, 

High Range Rd.. Londonderry. NH Q3Q53 

"CHOMPERS" Pac-Man type game watch with 
sound effects and alarm. $34.95. Order today. 
KEITH ELECTRONICS, 224 North Grove. Lock 
Haven. PA 17745 

MICROWAVE television 'down converters." 

Introducing newest, 5-stage high gain design. 
Easily assembled. Catalogue: $2.00 (refund- 
able). NDS, Box 12652-R, Dallas, 75225 

POLICE/fire scanners, scanner crystals, anten- 
nas, radar detectors. HPR, Box 19224, Denver, 
CO 80219 

PICTURE tube rebuilding equipment — we sell 

and buy new and used equipment. Free training. 
ATOLL TELEVISION, 6425 Irving Park, Chicago, 
IL 60634, phone (312)545-6667 



FM stereo multiplex transmitter P.C.B. kit. range 
up to Vb mile. Frequency response 20-15,000 Hz 
± 1 dB. THD 0.5%. Crystal controlled 19 & 38 kHz 
subcarriers. 16-turn trimpot finely tunes ultra 
stable oscillator anywhere within 88-108 mHz. 
Accepts any line level audio source. Operates 
from i12V, Kit includes all parts and 18-page 
assembly and technical manual. Mode FX-2, 
$89.95 + $3.00 shipping. Model FX-2A, 95% as- 
sembled-tested version (requires only r.f. osc as- 
sembly). $109,95 t $3.00. STELLATRON/R, 4942 
Whitsett-205. N. Hollywood . CA 91 S07 

SURPLUS electronic parts. Wide variety, limited 
quantity. Send SASE for flyer, TEMPEST MAR- 
KETING, Box D, Cedar Grove. NJ 07009 

STAGGERED resistor assortment 'AW 5% com- 
mon values 40 each. Less common 10 each. 500 
total $10.00 CI ELECTRONICS, P.O. Box 3034, 
Camartllo. CA 93010 

ATTENTION: hobbyist and technicians. Inexpen- 
sive device cuts semiconductor testing time in 
half. For more information send stamp to: CAMCO 
PRODUCTS, Route #1, Box 156, Walcott, IA 
52773 



RF MODULATORS 
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SPEAKER & ELECTRONICS CATALOG 
(001 BARGAINS IN SPEAKERS 

Tel.: 1 (816) 842 SOV2 
1V01 MCGEE STREET KANSAS CITY. MO. 64100 



SATELLITE antenna. 11 ft. metal dish, polar 
mount, gain 41 dB F/D .44 new, crated, full war- 
ranty. Must sell at loss. $950.00. RON, {313) 361- 
5146, 5700 Chopin, Detroit, Ml 48210 

MICROWAVE TV antennas. Best in the West' 
Rod disc type. Complete with cable, accessories, 
warranty, 52 dB $125 00 Dealers wanted. GAL- 
AXY ELECTRONICS, 6007 N. 61 st Ave. . Qlendale. 
AZ 85301 (602)247-1151 

MICROWAVE TV receiver. Factory assembled 
18" dish, cables, hardware, power supply, and 
probe. $139 95. Free shipping. MC. VISA, check. 
money order. DBM ENTERPRISES, 315 North 
Utica Ave . Massapequa. NY 11758 (516) 293-5698 

PRINTED circuit boards: Your artwork, quick de- 
livery, reasonable. Quantity discounts. ATLAS 
CIRCUITS, Dept. A. Box 892. Lincolnton. NC 
28092 (704) 735-3943 

MICROWAVE down converters. Also UHF sub- 
scription TV kits. Catalog 20c. TROJAN ENTER- 
PRISES, 2920 Shelby, Indianapolis, IN 46203 

TELEPHONES; dial, used NASA Space Center" 
Western Electric, 5 buttons/hold, business, pri- 
vate, condition excellent. $23.50. Delivered, ex- 
cept Alaska. Hawaii. MAC'S SALES, Box 26336. 

Birmingham, AL 35226 

MAGIC TV machine. Amateur microwave receiv- 
ers, 1 yr. warranty, $99.95. MICRO, Box 3123, 
Tempe, AZ BS281. We repair most brands of 
amateur microwave receivers. 

FREE speaker catalog! Woofers, m ids. tweeters, 
hardware, crossovers, grille cloth, plans, kits, in- 
formation, much more. Discount prices. UNI- 
VERSAL SOUND, Dept. RE, 2253 Ringlmg Blvd.. 
Sarasota. FL 33577 (813) 953-5363 

TEST equipment, tools, parts, aids — save; free 
catalogue. COLOR-TECH ELECTRONICS, PO 
Box 12916. Rochester. NY 14612 

FM wireless microphone, excellent range, audio 
quality and stability. Assembled and tested, in 
compact case. Only $16.95. TW ENGINEERING, 
2223 Virginia Avenue, Hagerstown, MD 21740 
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pr TEKN IKA WIRELESS 1 
REMOTE CONTROL 
TV TUNER 

$110.00 e* 

W ? \ REMOTE TV 
CONVERTER 
Wireless Remote Control 
40 Channels , 

4 or more 

139.95,, 125.00. 

36 CHANNEL UP 
CONVERTER FOR TV 

& VTR Cable VHF to UHF , 
Model V5736 

1-3 pieces $ZSf.!f 5 ei 

4 pieces £ up Q 1 4.9 O e 
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Model CTC5R 
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VIDEO SWITCHER 

Model V 4801 $29.95 ee. 

Flip a switch to watch a program on 
any channel, while simultaneously 
recording a program on any cable 
or pay TV channel - or vice versa. 
Plus, you can use your recorder's 
programming feature to record TV 
programs white you're away. 



VIDEO CONTROL CENTER 

ModelV 4802 $39.95 ea 

Provides remote control access of 
all your video, TV or Cable imputs 
to your TV set or Big Screen TV 
from one convenient location by 
merely flipping a switch 



; a liiiimr 



COAXIALSWITCHINGFOR 
TV VIDEO CASSETTE 
RECORDERS A c nc 
Model AB-370 pO.yO e a 
3-posiUon coaxial 
pushbutton swttch 

a 

COAX AB SWITCHES 

Model AB-27 $2.95ea 

• Imput: 75 ohm. • Output: 75 ohm. 



Model AB-2B $2.95 ea. Model AB-29 $2.95 

• Input: 75 ohm • Input: 75 5 300 ohm 

• Output: 300 ohm. 



ANTENNA/CABLE TV 
SWITCH * 1(| a -^ 

Model AB-400 OlU.UOi 



.0.1 



ANTENNA/CABLE TV 
SWITCH A „,. 

Model AB-410 py.yD-.i 

• Switches Irom cable to antenna 
system instantly. • Accepts 75 or 
300 ohm Impute. 



ttttt: 



TV GAME SWITCH 

ModelV 450 $2.95 

300 ohm in and out with 
RCA plug. 



COAXIAL SWITCH 

Model OCS-A/B $7.95 
A versatile product, with a 
range of consumer and 
MATV applications. 



855 Conklin St,Farmi ngdale. NY 1 1 735 



I Mw.tr Cham* H. Y. E 
I ■ VISA ■ COD r*ddM 
llMwHyOntflr ■pproi 

I I Chock utM 

1 125.00 minimum «d«r 
I COD-i mom (rwutm am d 



AD D FOB S H I Ppl NG A N D I NS Uf!ANC E 
loilSO.OO 14.50 

KtSI.OOto 500.00 e.oo 

501 .00 to 750.00 B.SO 

751,00 tc.lOOO.00 12.00 

onr1000.O0 12.50 



VHF/FM AMPLIFIERS 

Model 7002 $9.95 a 

• AH solid state signal amplifier 
boosts weak signals For 2 sets. 

Model 7004 $12.95 ea 

• For up to 4 sets • Signal gain 3 dB 

DISTRIBUTION 
AMPLIFIER VHF/UHF FM 
VVnh FM Trap Ann nc 
Model DA425 Pi9.y3f. 
• Designed for TV/VCR 
multiple-set installations. 

QUICK CONNECT "P 

PLUG & BALUN 

ModelV 400 $1 .50 ea 
10 for $12. 50 



QUICKCONNECT 
"F'PLUG 7C j 
ModolV 403 . 1 \ 
10 for $6.00 
For 75 ohm cable 
No wiring necessary." 1 



QUICK CONNECT 
"F" PLUG RG 59U 

ModelV 4036 



$2.50, 



6 ft. 



VHF/UHF MATCHING TRANSFORMERS 

Model MT-1 $.75 ea 
10 for $6.00 

VHF/UHF 75-300 ohm ■» _ 

matching unit. M iniat u re ■ , „*„. urn SI. N M 
size completely shielded ™™fj * ' * * " ' ' u ** 
and balanced for reduction i u 'or »a ,yo 
of direct pick-up _ jP - Completety plastic molded 
construction tor weather- 
proofing. Supplied with 
rubber boot 

!:!i!i)!i!!&lH!:- 



in N.Y. State call (516)752-0050 
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ARE YOU OUT OF CONTROL? 

OUR 6502 BASED MICROCOMPUTER HAS 
EVERYTHING UNDER CONTROL 



THE COMPUTER "SLIM" 

• 6502 MICROPROCESSOR 

• 2K BYTES RAM 

• 2KOR4K EPROM 

• FOURS BIT I/O PORTS 

• POWER ON RESET 

• CRYSTAL CLOCK 

• BUFFERED SYM-AIM BUS 
PRICE 81-260A $199.95 ASSM. 

81-260K $149.95 KIT 

81-260B $ 39.95 BARE BOARD 




THE COMPUTER "SLIM" 



THE PERIPHERALS 

RAM EPROM MEMORY 

• 32K BYTES OF RAM OR EPROM 

PRICE 81-330A $ 99.95 ASSM. W/O MEMORY 
81-330B $ 49.95 BARE BOARD 

6 SLOT MOTHER BOARD 

• .750" BOARD SPACING 44 PIN BUS 
PRICE 81-320A $ 99.96 ASSEMBLED 

81-320B $ 49.95 BARE BOARD 

24 HOUR REALTIME CLOCK 

• FOUR DIGIT LED DISPLAY 

• ON BOARD POWER SUPPLY 
81-350A $149.95 ASSEMBLED 
81-350B $ 49.95 BARE BOARD 



ALL BOARDS ARE 4.5 X 6.5 WITH 
GOLD EDGE CONNECTORS 
SOLDER MASK BOTH SIDES 




PRICE 



L 



ANALOG I/O INTERFACE 

• 16 ANALOG INPUT CHANNELS 

• 2 ANALOG OUTPUT CHANNELS 
PRICE 81-292A $199.95 ASSEMBLED 

81-292B $ 49.95 BARE BOARD 




PF 



1 2 PORT PARALLEL I/O BOARD 

• 12 8 BIT I/O PORTS — 6 6522S 
PRICE 82-036A $169.95 ASSEMBLED 
82-036B $ 49.95 BARE BOARD 

MONITOR + TINY BASIC 2532 $39.95 



1 k 



19" RACK MOUNTING 

CALL 415 592-8411 FOR MORE 
INFORMATION. 

OUR SALES PEOPLE WILL BE 
GLAD TO DEMONSTRATE OUR 
PRODUCTS AT YOUR COMPANY. 
OEM PRICING AVAILABLE. 



John Bell Engineering, Inc. £ 



ALL PRODUCTS ARE AVAILABLE FROM JOHN BELL ENOINEEAINO, IHC. • 1014 CENTER ST., SAN CARLOS, CA 94070 

ADD SALES TAX IN CALIFORNIA • ADD 5% SHIPPING & HANDLING 3% FOR ORDERS OVER $100 I VISA 

10% OUTSIDE U.S.A. 



SEND FOR CATALOG 



{415)592-8411 

WILL CALL HOURS: 9em - 4pm 
CIRCLE 43 ON FREE INFORMATION CARD 
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QUALITY parts at DISCOUNT PRICES 



STEREO 8 TRACK 
.HOME UNIT 




BRAND NEW UMITS... 
ASSEMBLY INCLUDES; 
TAPE HEAD, MOTOR SELT, 
110VAC MOTOR, PRE-AW, 
LIGHTS, SWITCHES, 
SOLEWID AND OTHER 

USEFUL PARTS 

AN EXCEPTIONAL BUY! 
$7.25 PER ASSEMBLY 



JOYSTICK 



PRECISION 

DEVICE.., 

contains ! - 

sok center 
tapped alps 
pots. $4. 75 




VARACTOR 



100 FOR SjO.OO 

MV2205j por Ji.oo 

100 FOR $30.00 



MITSUMI 

MODEL UIS-AS5F 
VARACTOR UHF 
I TUNER 

| FREq RANGE 
<i70 - BS9 HE 
| ANTENNA INPUT 
J00 OHMS 

'$25.00 each 
10 lor $220.00 




SLACK PLASTIC 
CASE 




SLACK PLASTIC ENCLOSURE 
ADJUSTABLE HEIGHT FROM 
1.65" TO 2.95"; WIDTH 
S.S5"; DEPTH 8". BUILT- 
IN STAND OFFS FOR P.C. 
BOARDS.. FRONT AND BACK 
PANELS NOT INCLUDED.. 
55.25 PER CASE 



PHOTO FLASH 
CAPACITORS 

170 MFD 330 VOLT 

1 I/!" X 7/8" 

2 FOR SI. 50 

10 FOR $7.00 

600 MFD 300 VOi-T 

J W HIGH X 1" DIA. 

SI. 00 EA. 10 FOR $9.00' 



MINI SIZE 
3UZZERS 

1)4 to 3 vol la 75toa 

WITH WIRE LEADS 

llJjT" 3 mil! 75* en 

WITH PIN TERMINALS 

3 to 7 Will 
WITH PIN TERMINALS 
75«BSCh 



sm 



750 MFD 330 VOLT 

2" HIGH X 1 3/V 1 

$1.25 EACH 10 FOR $11.00 




j 17.50 — ch 



AUTOMATIC 
RECORD CHANGER 

* B.S.R. MODEL C13SR/C/3 
« PLAYS 53/1(5/78 RECORDS 

* MINI SIZE; 8 l/V X 12" 

INCLUDES DUST COVER AND 
PLASTIC CASE CNOT PICTURED) 

WITH FRONT CUT OUT TO FIT 
STEREO UNIT CNOT INCLUDED). 



COMPUTER 

GRADE 
CAPACITOR 

1700 mfd. 150 VDC S2.0C 

2 1/2" DIA X *> J/V HIGH 

3,600 mfd, <oj» 

40VDC $1.00 f " ■ 

1 3/3" DIA. "" 
6,400 mid. 

60VDC 82.50 

I 3/B*oia X t 1/4 " 

1 2,000 mfd. 40 VDC $3.00 

2" DIA X "1 W" HIGH 

18,000 mid. 75 VDC $4.00 

2 1/2" OIA X <t 1/2" HIGH 

2 2,000 mid. 15 VDC 
2"di» X 2 !«*„„;„ $2.C0 
22,000 mfd.40VDC" 

2" DIA. X 6" HIGH $3.00 



TRANSFORMERS 

120 volt 
primaries 



;[] 



25,000rofd.75VDC $4.50 

3" DIA X <i J/8" HIGH 

45,000 mfd. 25 VDC 

2" OIA, X It" HIGH S3 SO 

72,000 mid. 15 VDC 

2" DIA. X It" HIGH ffi,50 



c lamps to fit c*pa& ro r, s 



ASUD 
f^&^ BOOK 



2 7/8"LG.- 
1 3/V 1 TRAVEL 



linear taper 

75* EACH 



L-PAD 

STANDARD B OHM 

50 DB L-PAD... 

$1.50 EACH 



Sli 




7 LINE CORD 



13 - 5 5JT M/E 
ROUND GRAY 
SI. 00 EACH 10 FOR $13.50 



¥ 



S .6 VOLTS it 750 MA S 3.00 

S VOLTS 11150 m* J1 25 

12 V.C.T. »I 500mA S2.50 

16 .5 V. It 3 AMPS Se.SO 

1B VOLTS It 350 MA 32.00 

18 VOLTS It t AMP S4.SD 

IS V.C.T It 2 AMP $5.50 
25.2 VCT ll 2.8 AMP S IV 50 

35 VCT. at 1 AMP *&S0 

42 V.C.T. It 1.2 AMP 14.50 

65 V.C.T. it 2 AMP S5J0 



L.E.D.'s 

STANDARD JUMBO 
DIFFUSED 

KED 10 FOR $1.50 
GREEN 10 FOR $2.00 
YELLOW 10 FOR $2.00. 

FLASHER LED 1>\ 

_ S VOLT OPERATION 
J JUMBO 51 
T 2 FOR $1 

B I POLAR 

2 FOR SI 

SUB MINI 



1 

1 LED ft 

DERATION (% 

SIZE 

H.70 W 

R LED 1 

SI. 70 

It LED ' 



,079'X .090" 
20mA .1 1.75V 

10 FCR'Sl.OO 

200 FOR $13.00 

QUANTITY PRICES AVAILABLE 



BLACK LIGHT 
(ULTRAVIOLET) 



5.E. t F6T5BL $2,50 each 



FpEE-' SEND FOR OUR NEW 40 PAGE CATALOG Fftgg, 



CONNECTORS 

WEATHERPROOF 
2 CONDUCTOR 



POLARIZED SET, IS GA. 
WIRE.. SI. 00 / SET 

4 CONDUCTOR 

$1.50 



W 



WEATHER-PROOF SOCKET 
AMD CONNECTOR SET. . , 



EDGE CONNECTOR 

ALL ARE . 156" SPAC1NS 

15/30 GOLD 

50LDER EYELET $2.00 EACH 

18/36 GOLD 

50LOER EYELET $2.00 EACH 

22/44 GOLD 

SOLDERTAIL (P.C. STYLE) 
$2.50 EA 10 FOR S22.S0 

22/44 TIN 

SOLDERTAIL CP.C. STYLE) 
$1.35 EA 10 FOR S12.50 

42/84 SOLD 

SOLDER EYELET $lt.OO EACH 



CANNON xlra-3-13 75 
CONNEC 

3 PRONG 
CHASSIS MOUNT 
CONNECTOR 
S2.00 EACH 
^TOto^lJ^Cj 




2" ALLIGATOR CLIPS/ 

7 clips lor $1.00 

100 clip-, lor $12.00 
ECO clips lor $50 00 



4PDT RELAY 

• Hf:-itl.lr 

► Jirr-pcEr-rjcn 
i 24 VCrlE He. «r 

'UutihlHuHyhflltx! 

S1.70 EACH 

\pr Cl I T COM vOil i rj* 
LAftGE QUANTITIES AVAIU BlE 
SOCKETS FOR RELAY 50* t»r.K 



9 VDC RELAY 



MINIATURE 

D.P.D.T. 

5 AW CONTACTS 

FUJUIT5U * FBR32 10006 

$1.75 EA 10 / 16.00 



" 



KEY SWITCH 

S.RS.T. 

tt AMPS 8 125 VAC 

KEY REMOVES BOTH 
POSITIONS 5?. SO EA 




4 POSITION * aws 



CASH REGISTERS 



3 125 VAC 



COMES WITH THREE KEYS 
HI CPERATE5 2 POSITIONS 
12 OPERATES J POSITIONS 
tl OPERATES 4 POSITIONS 
KEY REMOVES ONE POSITION 
ONLY $t|.50 EACH 



8-TRACK AND CASSETTE 
TAPE PLAYER / RECORDER 




COMPLETE CHASSIS 
READY TO INSTALL 
INTO YOUR CABINET 



BRAND NEW, COMPLETELY FUNCTIONAL TAPE DECKS 
x RECORD AND PLAY 5 TRACK OR CASSETTE TAPES 

* L.E.D. FUNCTION INDICATCRS 

■ COMPLETE SCHEMATIC AND HOCK UP DIAGRAM 

* REQUIRES 12.6 - IS VDC POWER SUPPLY 



MICROWAVE 
TRANSISTORS 




AX 



12 

FOOT 
R.CTS: PLUGSTOTH 
ENDS. .USED FOR VIDEO 
GAMES, ETC Sl.jSEA 



N.P.N. StLtCON 

SPECIAL PRICE 

S2.50 EACH 



O-10 MINUTE TIMER 

ADJ. TIMING 
MOTOR FROM 
0-10 M1N. 
RATED 10 AMPS. 
125 VAC MOUNTS 
ON 1" CENTERS 

St. 75 EACH 




MULTI-SWITCH 

8 STATION 



INTERLOCKING ASSEH3LY 
4-D.P.D.T./ 1 H 1 I.P.D.T. 
6 1/2" MOUNTING CENTERS 

$3. 00 PER ASSEMBLY 



5 STATION' 

INTERLOCKING ASSEWLY 
i-lt.P.D.T./2-D.P.O.T. 
* 1/8" MOUNTING CENTERS 
$2.50 PER ASSEMBLY 

3 STATION 

NON-INTERLOCKING 
2-D.P.D.T./l J t.P.D.T. 

push on/push off style 

2 1/2" mountim; centers 

$1.50 per assembly 



LIGHTED 



RED LIGHTED 120 VAC 
' 10 AW. S.P.S.T. 
"POWER" PRINTED ON 
FACE. MOUNTS IN 
7/8" SQUARE HOLE.. 
$1.50 EA 10/ S13.50 



©volt 

RECHARGEABLE 



tl 



ELPOWER I EPMO 
SOLID GEL CELL 
5 1/2" X 4 1/W 

X 2 3M" 

$15.00 EACH 



CASE STYLE 
HC35/U 



ALL CLECTROfllCS CORP. 



MANUFACTURERS - WE WILL 
PURCHASE YOUR EXCESS 
INVENTORY (2t3)380-8000 



905 S. Vermont Ave, 
PO BOX 20406 
Los Angeles. Calit. 90006 
(213)380-8000 

Mon. - Fri. Saturday 
9 AM -5 PM 10 AM -3 PM 



. - ',, S 2 SO 

Shipy.ng USA 
-C»l,l R*i Add 6 s 
• Prempl Sti. 

NO COD 1 

2 St 



SEND SASE for picture of moon from our near 
perfect parabolic 10 foot reflector 500 dollar. De- 
livery 3 weeks, getting better. EXPO, 7514 Oak 

Bluff Dallas 75240 

SOFTWARE for Commodore and Tandy micro- 
computers. Send $1.00 for catalogue packed 
with low prices for quality software 12LEELAND 
DR., Hauppauge. NY 

ZX-81 circuit design programs for the Sinclair 
ZX-81 . ZX-TECHNOLOGY, Rt 1 . Box 125, Corinth, 
MS 38834 

VIC-20 computer programs! Adventure." 
"Races. "$9.95 ea/ppd. Free catalog. Dealers 
wanted! BYTEHOUSE, Box 981. Salem. NH 

03079 



CB RADIO 

GET more CB channels and range! Frequency 
expanders, boosters, speech processors. FM 
converters, ignition noise blankers, how-to 
books, plans, modifications. Catalog 52. CB 
CITY, Sox 31500RE, Phoenix. AZ 85046 



COMPUTER SOFTWARE 

OSI & VIC-20 software and supplies available. 
Catalog S1.00. BMS, Box 2132-RE, Oak Park, IL 
60303 



REEL-TO-REEL TAPES 

TRUCKLOAD sale, Ampex Audio Tape. High 
quality reel to reel 1 800' or 2400' on 7" reels, used 
once. $45.00 case Of 40. B. THIERS, Box 6, Rich- 
boro, PA 18954 



COMPUTERS & PERIPHERALS 

KITS, plans, parts, custom work. Catalog $2.00. 
DIOGENES ELECTRONIC SYSTEMS, Box 3921, 
Amanllo. TX 79106 



COMPUTER EQUIPMENT 

XEROX, 820 CPU single board computer $435.00 
with 16K memory, 1/71 controller for Shugart 
SA400 of SA800, 2 parallel ports. Catalog $1.00. 
RONDURE COMPANY, dept. CW 2522 Butler St.. 
Dallas. TX 75235 (214) 630-4621 



WORDWANDS 



WRITE messages and creative dot matrix de- 
signs in the air with lights! Free info SASE. Kit 
$36.80. WOHDWANO, P.O. Box 595. Ozona, FL 
33560 



This year, 
heart disease 

and stroke 

will kill another 

200,000 

Americans 

before age 65. 



Give the gift 
of love. 



*. 



American Heart 
Association 



WE'RE FIGHTING FOR YOUR LIFE 
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CIRCLE 48 ON FREE INFORMATION CAHD 



Start Your Back-to-School Project at The Shack* 



No Minimum Order! No Waiting! Low Prices 



t 



Reacty-to-Use TV RF Module 




• Works With Any Television Set 
• Requires Minimum Support Circuitry 

UM1 285-8. This completely assembled TV 
RF modulafor is ideal for use with computers. 
video games, VCRs, projects such as video 
enhancers, adapters and satellite receivers. 
Accepts color or b&w video, line- level sound. 
Selectable output, VHF channels 3 or 4. 
Unique design reduces line-jitter and on-screen 
bar patterns. PC board mountable. 3 Id 6VDC. 
With data, pin-out, suggested circuit. Why pay 
more? 277-221 9.95 



Trimmer Capacitors 

Pkg.of 2 

High "Q"— 300 or More! 

5-60 pF. PC mountable, with mini screwdriver 
slot adjustment. For IF and low-level HF peak- 
ing. 272-1340 Pkg, of 2/1.58 



m 



IF Amp, FM, Video & PLL iCs 

Low As 



fflflr" 



-|69 



Simplily & Improve 
Your Designs! 

Many applications lor these versatile ICs! Check 
out the included specs and data and you'll prob- 
ably discover some new uses! 

MC1330 Video Detector. Used in many solid- 
state TV circuits. Replaces 3rd IF. delector. 
video and AFC butters. High linearity. Outputs: 
Wideband video (to 3 MHz). AFT, narrow-band 
reverse video. 1 0-24 V DC 8-pin DIP. 
276-1757 2.49 

MC1350 Universal IF Amp With AGC. For 
radio and TV circuits. Usable from DC to beyond 
60 MHz Typical gain at 45 MHz: 50 dB. AGC 
range: 60 dB minimum. 12VDC. Spin 
276-175B 2.19 

MC1358/CA3065 FM Detector. IF amp, limiter, 
FM detector, electronic volume attenuator and 
audio driver in a 14-pin DIP: Use as TV replace- 
ment or in homebrew receivers (100 KHz to 
5.5 MHz IFs). Jus! the thing for converting CBs 
and communications receivers to receive 
NBFM! 10-24VDC. 276-1759 1.79 

LM565 PLL, For FM SCA (background music) 
and RTTV decoders, modems, infrared com- 
municators, frequency synthesizers and 
more. 141 -pin 276-1720 1.69 



Computer-Project PC Boards 

Radio {NEW!! J.SBH J 
Shack 
Exclusive! 

Highest Quality 
Dual-Sided Glass 
Great for peripheral and format conversion circuits. 
Fit card edge connectors, sockets and headers- 
check Shack's wide selection. 




Connectors 


Contact 

Points 


Size 


Cat. Ho. 


Each 


40 position 
50 posilion 
40 position 
50 position 


1520 
2896 
1520 

289B 


5%x8¥i 

4',i>:S'B 


276163 
276-164 
276-165 

276-166 


4,95 
4.95 
9.95 
S 96 



D-Submini 25 Connectors 

m 



Solder 
Type 




Can be chassis- mounted Optional hood allows use 
| of non-ribbon type multtconduclor cables when less 
than 25 conductors are required. 

\S Male. 276-1547 2.99 

El Female. 276-1548 3.99 

E2 Hood. 276-1549 2.1B 




High-Power 
Noise Filter 



Dual "brute-force" 
L-C sections greatly 
reduce automobile 
igniton/alternator 
noise in CBs. 
boosters, tape 
players. 10 amps. 
270-051 17.95 



SPST DIP Switch 



-|49 

Fits 8-Pin 
DIP Socket 



* A-D.VE.! 



4-Position 

Perfect for on-board low-current 
switching. 275-1304 1.49 



120-Volt Neons 

79 G jfiEwli 

Pkg. of 2 

High brightness NE-2'S 
prewired to dropping re- 
sistors for 120-volt AC/DC 
use. 272-1100 2/79C 



Whip Antenna 



299 



Universal replacement with 5 sections, 
extends from 7%" to 30V/. Mounting 
flange. Red plastic tip for safety 
270-f401 2.99 



Our Best-Ever Analog Multimeter 



Autosound Faders 
K) And Selector 




It's 
Fix-Up 

Time! 



A ; Tape; Radio SelocTor. 
270015 2.99 

■' Scleclor With Stereo Fader. 
270-046 5.99 

1 moh-Power Fnder. Handles 50 
wails 2700.18 . 6.99 

Charging System 
Analyzer 




4995 



SPST Toggle Switch 

With LED Indicator 



• Big 5-Inch Color-Coded Scale 

• Built'ln "Beep" Continuity Tester 

• Fused and Overload Protected 

"Pro" features and durability at a rock- 
bottom price! 21 ranges, 30,000 ohms- 
per-volt DC sensitivity, easy access to bat- 
tery and fuse compartment. Timesaving 
audible continuity test. Measures to 1000 
vofts AC and DC in 12 ranges DC current 
to 10 amps in five ranges. Resistance to 
10 megs in four ranges and dB in five 
ranges With manual, probes. Requires 9V 
and '-C" batteries, 22-210 49.95 



■ « ¥¥ 

m 



299 



Great for dashboards and 
projects LED glows when 
"on." Rated 5A. 12VDC use 
only. '/»" mounting hole. 
27S-680 2.99 




Knobs For 
Cut 24°/° 



595 



LEDs indicate con- 
dition of battery, 
regulator, alternator 
Plugs into lighter 
socket 
22-1635 5.95 



Reg, 
1.69 



129 

Pkg. of 2 



%" Shafts 

€ 



"Top Hats" with finely tooled, 
2-tone styling. Brass set-screw. 
274-423 Sale. Pkg. of 2/1.29 



RF Chokes 



Engineer's Notebook II 

By Forrest Mims III 



f 28-Page 

"Idea Book " 

Of Practical 

IC Circuits 

And Data 




NEW 
LOW PRICE! 

10 pH. 1.5 amps. [Was 89* in 1982 
Catalog). 273-101 79? 

100 uH. 2.0 amps. (Was S1.09 in 
1982 Catalog). 273-102 99* 



249 




Revised to in 

elude more circuits, tips 

and data. Easy- to- read "graph paper" 

format. Useful for beginners and 

"pros'* alike! 276-5002 2.49 



Radio /hack 



A DIVISION OF TANDY CORPORATION • OVER 8400 LOCATIONS IN 80 COUNTRIES 

Retail prices may vary at individual stores and dealers 
CIRCLE 44 ON FREE INFORMATION CARD 



> 

C 

o 
c 
w 
H 

to 

OS 
M 

95 



CPU'S & SUPPORT CHIPS 



TRANSISTOR SPECIALS 



TUSMBThL 
B71 



M14| 1 
»I1« 
419*3 



ROM'* 



3D 
BSD 



IftTTERFACE 
& DRIVERS 



SHIFT 
REGISTERS 



4pM - » *** 



MOM 

MCot 

mew 

MCH 



3*^3 



TtCltl 
ME ID 

Hem 

74C13* 
*4C1M 

■i-:k: . 
f*CM1 



74S SERIES 



Mill! 

Pfftltt 
7tll3R 

Htisa 

Hflftl 



nam is 



T»lll I V TIPS* 

■ . -...-. ' 
Urn r *ffw Gi P» TFWS?f. ro* nr*. 

.■Mrr.'i.fir.iE] 
Iwan N»» S- TO ] 
lu'irrhPtiS'KF 

ri'tMn*^!. !i: v 
3*flBB»**l*Trllt 

IHIIIMttPMX'TDK 
lUM FV 5. 1 C- i; 

I-'3I|N»S1TP2» 

TiP34W<P3* 
TIPr7IPW.S.lJH 

Ip m nph si y»j- 
tAMMM 



I * 
I'M 



' 



TTLIC 



UART'a 

AY* 3*51 - 1 ft I ■IIH 

TH1KUI - I.B COUJOU 

a 

14 PI N HEADER: ' 
2* PIN HEADERS. 

40 PIN HEADERS 1.10 

SOPPNEDGEBOAHDCONN 3.95 

26 PFN EDG EBD AR D CONN 2J5& 

50 PiN RIGHT ANGLE CONN 3 i-5 

20 PIN RIGHT ANGLE CONN 2.25 



PRINTED CIRCUIT lOAAO 
IfB 8' DOUBLE SiOED EPOKY BOARD VTHICK 



SPECIALS 



CPU's 

flECE tS.OO 

BDBOA 3.75 

ZBQA 6.00 

RAM's 

2H4L-4 41,86 

4116-2 1,86 

(WK4&J2J3-2KXS. B.9G 

93L422 BIPOLAR. 5.SB 

4164-2-64X...... 8.95 

21*7 J3 4KX1 

STATIC 6.96 



CRT Controllers 
TMSSSCTNL . ..* 9.96 

TMS6S4G 16,96 

TMSB27S 1&.96 

ROM'S 

2732 411,96 

2716 456 

DISC ControJIers 

1791 .933X0 

17S3 36JM 

1796 4600 

1757 45.00 



ANALOG DEVICES 
ADZTODIJ^RcfferancsVoftogenOV) ..& 995 
ADB2lKD'lrY5tTgrnantfltionAmp 14.96 



SPECIALS GOOD THRU AUGUST 1962 



Mfl 
HUB 



hi: 

7413 

7414 
H I 
W15 

F4» 

Ma 

74M 

r*D 
7*iz 

ML' 
MM 
7*4* 

ilia 

MM 

•V:'. 

F443 

MM 



SERIES 

7*71 

7473 - J 

7474 - j| 
747> - i 

7475 - J 
7*M - ' 

uta i 



74*5 6 

MM - Q 

74107- 4 

74111 - I.B 

HI21 3 

Win - 3 

71123 - 4 

HIS - 4 

■■<■:*, 4 

74145 - 7. 

7414B - | J 

MlSC - 1 i 

74151 - A 

74IB - 4 

fi'tJ - 1 II 

Wl» - Si 

74157 - B 
74160 - K 



7'IH - 
Hit? 
7*170 - 

7*173 - 

141 M - 

j*its - 

7413* - 
74177 
"■» - 
74 Ell . 
MiB - 
MIB - 
74 til • 
Hitt - 
J41B3 - 
741 94 
741 H 
T41» - 
74197 - 
?*J73 - 
7*379 
M» - 
7*3S7 - 
743H 
J4390 
7S3J4- 

mx- 

W»- 
(TJi - 

rrs - 
9»» - 



FULL WAVE BRIDGE 



PHV 
l« 


2* 


(A 


1 *T' 


m 


»c 


1 to 


: :;■ 


*w 


1 CO 


> t5 


!M 


WD 


1 X) 


l» 


4 40 



5 P lS»tf^i 



DIP SOCKETS 

tFIN 17 ??Pl?J 

30 M PIN 



EPOXY GLASS VECTOR BOARD 



1 n 6" tfulck whh 1 Jl F tpsdnfl 
4Va J, x6V»" 51.95 



DATEL'S DAC-OBEQ 

8bitDAC-$4 r 95 



2.000 

U.-05 UJS„ 



CFtVSTALS 

■ 3QCQ *«0 BOM ^^ 

3Fj7J> *0» 10.000 ■•*-» 

4MB e i« u om M 



HEDICOV SAO TOM AXAtOG DELAY UME 135, « 



7 WATT LO 66 LASER 

DIODEd R) $8.95 



25 wilt tnfr* R*cf PuEU ISG 2006 tquhrj 

L»w Oksde r Spac «h«*l indud«d^ | S24 95 



ZN3820 P FET ', -IS 

7N5457NFET * !■'■ 

2N264GUJT $ .45 

ER 900 TRIGGER DIODES .. . 4;il CO 
2N6028PWQG. UJT 5 fiS 



DISC CAPACITORS 
.TUFISV. 10.-91 DQ 

,01UFav IgiHH 00 



JN4T43(IN914I 15/1.00 



NO. 30 WIRE WRAP WIRE 
SINGLE STJIANOW..*^ 



TOGGLE SWITCHES 



SCR's 

n.&A 1 U llBA 


11DA 


ICO 45 » J 1.40 




:'X ;■■,■ ^ ■ » 


g.oo 


*M i » 1.49 - B 


a x 


e.x ; EG .? GO 


15.00 



■ >.■;■:•■■ ■ ■=■ ■■ 



1,141111 

no, VILLOW. QflEINDfAMatflUiflOl ltd'* 2 
MKB42 |fl LEO 
Wfi&i4B P+IOTOOAflL. KTQH 
TiLll»F7Q ISOLATOR 
PLSOFTOtSOLATOR 

■ WATT2EHEHS: 3.3.4.7. 5.1. 5*. ( ). B J, »1. 
13, 15, la.mJjV 



TAWTALUI 

.22UF35V 5/S1. 
.47UF3SV 5, f Sl 
.6SOE35V E/#1 
1UF20V 6/»1 
2.2UF20V S/i)1 
3.3UF20V 4ill 
4.7UF35V 4,'tl 
6.SUF35V 37*1 



CAPACITORS 


I0UF2W 


-t .40 


22UF1IW 


-» 30 


ISUFinr 


3/#l .00 


30UFGV 


S/tl.DO 


jjufaiv 


> .60 


<njFajv 


• .05 


68UF10V 


SI oo 


120UF6V 


t .75 


2COUF20V 


»1.7S 



MINIATURE 

MULTI-TURN 

TRIMMING POTS 

SO. W0. 1K. SDK, SDDK ».76«rch, 3/S2.00 



200 PRV 1A LASCH 95 



RS232 
CONNECTORS 

DB 25P male S2.75 

D325S female 3.75 

HOODS 1.25 




SFC330I - 60PRV30A 
FA5T RECOVERY DIODE 135ns) . $2.25 



a)KV250MA DIODE SI. 90 



SILICON POWER RECTIFIERS 



PRV 


1A 


1A 


12A 


50A 


125* 


240A 


100 


.OS 


.14 


JS 


.90 


4J5 


6.0Q 


100 


.07 


JO 


.40 


1.30 


BJS 


3.0O 


*oo 


.09 


.25 


.as 


T.50 


6.M 


12.D0 


wo 


.It 


.30 


.80 


2.00 


E.50 


15.00 


800 


.15 


.36 


1.00 


1 » 


10.50 


IBM 



LINEAR CIRCUITS 



1.25 3.00 12.60 26.00 



CLOCK CHIPS 

.44.7S htMSSlO 



.5V at 800ma SOLAR CELLS 
3"diameter $4,35 



03 

z 
o 

H 
O 



6 

Q 

< 

96 



7 SEGMENT DISPLAYS 

FSC8024 ■* digil DL-707 C,A. .3" J .75 

C.C.S-ll»[iiJv t5.95 FND810.8-CA . 11.95 

Fltoaea t .75 FNDB03.8"CC tl.95 

FND503C-C..5" . S .85 UAUSC.C G;«n .t .75 

DL.704.3-CX. S SS MAN 81 C A. Yrilov. 1 15 



mm ?« 

H1C H 






LMJ17T 
41HO ... 



LKU1 23 



REGULATORS 

tl.75 



7M.a i 4«j 

LH3C6C ■ .75 

340T 5 t i ■ a 

IS 1llxJ4V I «5 

1.A5141.' ■ laVlACMi 



POSTAGE ADO 10*4 FOR OROEWS UNDER 425.00 
RATES ADO 6* FOB ORDERS BETWEEN 126.00 AND tSO.OO 

ADD 3S FOR ORDERS ABOVE S50.Q0 



TEHK3. FOB CAMftFUDGE MA55 SlhD CHtCK 

on MOhtv oadepi minmum iilephow. 

COD PUFICHASE 0H3EH OR CrtAfl&E 12000 
MlVMUM MAP. OflOEB *5« 



$£ND iS4 FOR Dun Catalog 
FEATUFUKG TPUM5HSTOHS It 
PT£GT3f|E3U 1*J F.AMPSMIfli 
$T . CAMBRIDGE, MASS OZH3H 



SOLID STATE SALES 

P.O. BOX 74D 
SOMERVILLE. MASS. 02143 



TEL (617)547-7053 

WE SHIP OVER 95% 

OF OUR ORDERS WITHIN 

24 HOURS OF RECEIPT 

TOLL FREE 1-800-343-5230 
FOR ORDERS ONLY 




SEMICONDUCTORS 

ECG EQUIVALENTS (PARTIAL LIST) 

238..10/$26.00 230...5/S17.5O 

113...10/S450 231 

123A. . 10/S3.50 291 

128...10/*9.95 292 

129 .. . 10/S9.95 308 

152 .. . 1CV$7.50 310 

153...10/S7.5O 375 

154 ... 10/ $12 .00 125 

157 .. . 10/S9.95 

196 .. . 10/S9.95 

197...10/S9.95 

198...10/S12 50 

TRIPLERS& SAFETY 

CAPS ECG EQUIVALENTS 

500A . . . ea. $10.95 

523...ea.S13.95 

526A . . . ea. $16.75 

800-860 . . . 5/$15j 

250663. 17 ana 

250663-11 

ea.$3.50 J^^ or 10/130.00 



CARTRIDGES & 
NEEDLES 





MAGNETIC CARTS 

ADC QLM . . . ea. $7.50 

PICKERING VIS . ea. $6.95 

SHURE ... ea. $6.95 

CERAMIC CARTS 

BSRSC8H2 . . . ea. $2.99 

TETRAD 2-T5HD-8 . . . ea. $2.99 

VARC0 TN4B . . . ea. $199 

POPULAR REPLACEMENT 

NEEDLES 

Double tip . . . ea. $.99 100 lot $.79 

0SIHGLE TIP MAGNETIC 

SHURE N75.N44.N911. 

PICKERINGV15...ea.$32S 

AUDIO TECHNICA . . . ea. $4.95 

BSR DROP IN CHANGER 

ea. $29.95 4/ $110.00 



CATV/MATV 
ACCESSORIES 

ATARI TV GAME SWITCH 
ea.$2.95 10/527 50 
COAXABSWITCHea.$2.95 10/$27.50 
VHP/ UHF SEPARATOR-TRANS F0 fi M ER 
750 HM , . . 00/$12.50 

36 CHANNEL CABLE 
CONVERTER FOR TV & 
VTR 






ea. $29.95 

6 or more $24.95 ea 



VIDEO CONTROL 
CENTER 

V4802... 
ea. 529.95 
W$24.95 ea 

Spectrum 

Electronics 

CALL OR WRITE FOR 

YOUR FREE CATALOG 

5932 Market St, Phlla., Pa, 19139 

Toll Free 800-523-0721 
In PA Call Collect 215-472-0369 

MSA, MASTERCARD ACCEPTED 



CIRCLE 47 ON FREE INFORMATION CARD 



CIRCLE 61 ON FREE INFORMATION CARD 




ladmvnced 
computer 
:ts 



16K Apple™ Ramcard 




LIST 195 
ACP 

95 



s 74 



• Full 1 year warranty 
* Top quality — gold fingers 
• Expand Apple II 48K to 64K 
Compatible with Z-fiO Softcard" 
• Allows system to run with CP/M", PASCAL, 
DOS 3.3. COB A L Vis icalc, etc. 
Supplied with extra 16K RAM & has (2) LED'S 



32K STATIC RAM 

ZaHMHz 




16K4MHZ Kji 
16K4MHzAtT 

32K 4 MHE KJf 

I 32K 4 MH£ AIT 

BARE aOABO 



2I14T» 
SI 50.35 

• 330.00 

ao.os 



BareBdw/allportilcssnwm 99.05 



BARE BOARDS 



S>iOO Sound Boisfd 
6030ACPU 
32KStaliC RAM {21141 
SK EPROM (2 703) 
2706/2716 EPROM 
acp Proto Bovd 
Vector 8600 Proto 
Vector escQ 1 1 ilol MB 
ACP Exlflndv Tdrilh conrwclor 

n E^iiottktrteinltVifMCr) 

9 Slot Mothw Board {WMQ 
$ 3(0! Mother EW I Ekc*txSbWo) 

Floppy PCB [«' SHUGAFTTl 
SI 00 (AYS- S9 1 0| Srxmd BODfd 

Apple Sound Board 



3435 
34.95 
24,95 
34.35 
22.95 
2230 
25 as 
1&36 
32.95 
20-96 
44 SS 
39 95 
34.96 
24.95 




EPROM" 

ERASER 

Model 

UVs-1 1 E 

$79.95 

HflWt4EPROW4 



16K Memory 
Expansion Kits 

for Apple/TRS-80 

BpG*4116 16K 

200/2SOnS tf»-4 Q QC 

Specify rompulor »4> I t.OiJ 

CALL FOR VOLUME PRICING 



D" SUB CONNECTORS 



or 



Unreal price- D&37 
mal*. D&2S fern*]*. 
Sold PC mount with 
' mguniing Molac. 
Mtg- AMP. 
Specif 26 V 37 pin*. 



BO3T$2.50 bum $1.95 



Stepper Motor 



*e* 



USED IN 

DATA 

PRODUCTS 

PRINTER 
$19.95ea. 



1 2 VOLT 
BUZZER/HORM 

2" DIAMETER 
ALL METAL 

2/$l .99 



m 



GE D43C3 

PHP power 
HFE=- 40-120 
VCEO - 30 



f 



IC = 3A 

0.000 pea wiiilAbM 

69C ea. 



Astec RF Modulator 




P/N1D8aCh*nnfl13.rx4 
P/NJ151 UHF Channel 33 



MOSTE1<ra 4 m 



29$« 



■BRrT\j V 2O0.QOO pincm in 

I Tlu 1 alock — priced to move. 

Li SWTO»M]<4027exc«p( lm& 
fjtireift, MK401&4KX1 RAM. 



PMI 



J6.95 
ACP 

tt.es 



Super Beta" 

LOW POWER 
AMPLIFIER 

INTERNALLY 
COMPENSATED 

P.HOP12GJ 
VolMI = 1 .0 mV 

lb!»" 5.0mA 

Gain = 40V/mV 
(quantity limited) 



4K STATIC RAM 

^CFI I -AFF 

^p^PPrT, 1O/S9.90 

wHRRl Same as TMS4644 

^T^ln( bul designed BpKJtrcalry 

is a hjlujpec 4Kx l HAM. 450nS. 

OrfWPftl Zjkig S104-4 wNfe Supply leits. 



Zilog 

28 CPU 

with 

TINY 

BASIC 
Debug prog 
Plus 6132 companion 
quasi-static RAM 29.95 



>rog. $49.95 



., LETJara* 
n iuhkid fl tpondbfoundCornpittt, 

Li f - '., f"-, f! Sold hI Wionirin MiBvcus 

(U oJ Inr « 

lg[L^a_rJ CPU'. 



lor 89.95. ACP $49,35 
■d yollow. groan LED'S 



CONNECTORS 

mm 



D625P (P.S232} 

D625S Female 

Hood 

S»i with Hood $ ika 

22/44 S/T. KJM 

43/85 &f1 h MOT 

50/100 S-100 Corawclor WW 

50/100 3-100 ComMlc* S/T 



$325 
3.75 
126 
7,50 
2.65 
6.50 
4.05 
336 



Full ASCII 
Encoded Keyboards 

HC/ll 2a Character. 5S-Key 
Typejwrtttflr 

Format 

tor 

Alphanumeric 
Entry 

VP4J00 Async MTU output Reg. $99.00 

ACP SALE ... S69. 95 




MICROPROCESSORS 



ZaOOl J9G.DD BWB-l *t49B M03P 14« 

ZBOM AflOO 2901 P» K» 14» 

ZM BJH JB01A 1*95 BOS 12» 

zaOA una nottUL *K »mn **.m 

pa ,3050) teas «ffir *» <?» **s 

3BS0 1S9S DWU Ift&S 8743, 40 05 

1VQ 975 HttlCO 3993 699 3oo0 

bcsoa 475 (boo ii ts eon «-» 

ohs lies oxee iflW w»c esga 



<^ M< 



Q11C/2016S7.95 
B2&4-&iK S.50 
4110-2 1.99 

411^-2 B/12.95 



210t 

2102 

21102-2 

21LQ2-4 

21 It 

2112 

2114 

2114L-2 

8114L-4 

2126 



3.99 
,79 

1.49 
1.29 
3.4E 
3,49 
1.99 
3.2S 
229 



2147 55.90 

41 1 6 99 

414 4.99 

1101 ,99 

1103 ,99 

4027 4.99 

4044 3.99 

4050 4.W 

4090 409 

4099 399 

411E t.4& 

4200 7.95 

4402 1.99 



699 6280 4.00 




ai55 sa.95 

5156 995 

P2C5 2.tE> 

6212 2.75 

9214 4.95 

5216 2.75 

5224 295 

9225 295 

Q22S 395 

£2-1-3 S.50 

6250 14.95 

6251 9-50 
8253 1195 
9255 4.50 
8257 9.&0 



B2S9 iS 95 
B275 19.96 
6279 a.50 
6810 4,75 
5820 8.60 
6521 560 
682510,50 
6834 16.95 
6546 22.96 
6847 27.96 
6850 5-25 
6862 5.25 
656010.36 
66621095 
6875 595 
66S0 2.49 



68047 $2295 

68486 19,95 

40505 22.96 

6520 5-95 

6622 995 

663C-* 24.96 

9532 17.95 

6551 1995 

Z8Q-P10 6.50 

Z90A-P1O 9.50 

ZeCH^TC 6-60 

Z80A-CTC 8.50 

ZSO-DMA 19.96 

Z50ADMA 27.95 

Ze0-5O 24.95 

ZBOA-SJO 29.96 



MOS PROMS 



7794 laxjifl) T5 

2732 r4Kx8] TS 
271.6r26ie.SV 

f2Ksa}ta 



$60.95 77DB.[45DnS r £5,75 

12.95 27O5(650hS> S2G 

17Q2A 6.75 

7.95 MM5203AO 14 50 

9,96 



TMS27lS.rSV.l2V 17.96 MM52040 
2758, &V, K50rt5) 350 



I ! l 5.^! l 



»1H»1 flMl Llflnr 
»ll'WIHl{SV>LM«r 



■iCUMMDIblhl 

1771-01*"* 
UBlELujFisMr, 
i ? S - "■ : ['.ri'i?.-,' 

lirai-uSDuilFbppT 



IltJr-tKn^nnka 

|T«Ht*&rarr 

I7D1 ttblbwy 

PBINB 

HDOIHlaffigCsrT 

ITM J't Q&\ KO 

liHUtlbrt 

l4HU)lbH 

0UX1D1CA 



lfl» 

hua 

I13J3 
Uj5 
13-16 

HUB 
HM 
41 JH 

iiua 



MHtLNVU IK 

UHSaVCt} IK 

BUiMrVclDl&WrtltlM 

rn^'ABisv. i->i 194 

A"flini3|SV ITVi 4B 

Ai-jfiiwjs:;):- uv. r. ;.; 

■.i i: u :;-■.. -tu :'.:■■ !H 

■4W ]■» 



HDJ 

SEOIKKT 
l«T1BAm>p 
MC1MII 
47ttZ 



?:s -pjuwif 

i:b wins* 

SS4 Art-3$W 

595 UIIU74EMAC 



'S5^ 

its 
on 



i-'.^:^,-i 






BpJnLP 
14 pin LP 
16 pin LP 

lapinLP 
20 pin LP 
22 pin LP 
24 p-n LP 
28 pin LP 
40 pin LP 



3L WIREWHAP 
SOCKETS (GOLD) 



LOW PROFILE 

SOCKETS [TIN) 



.29 



.15 
.19 

_2S 
3! 
.2? 



JO 

?4 



sgiflV 

rOpiTi v 
14 pin V 
■■■■ I .'•• 
IB Clin V 
20 pin V 
2% Bin If 
24 pin V 
26 pin V 
40 pin V 



1 .&5 

VfTml 65 

^ .75 

V A) 

V .95 
1 l.lfi 

V 1.45 

V 1.3S 
1 I CO 

V 2^0 



J4 

S3 
.73 

.77 
.90 

1.06 
1.35 
1J» 
I. S3 
2.0& 



58 
,S7 
.70 

JBt 
99 

1.23 
1.14 
1.30 
1.68 



SUPER IC CLOS 



78H05K 

7BM06 

76M.G. 

LM10BAH 

LM3O0H 

LM301CN 

LM304M 

LM305H 

LM306H 

LM307CN 

LM308CW 

UO09K 

LM310CM 

LM311D/CN 

LM312H 

LM317T 

LM318CN 

LM3t9M/H 

LM320K-X>I* 

LM320H->a- 

LM323K 

LM324H 

LM337K 

LM338K 

LM333N 

LM340K-W^ 

LM340T-XX- 

LJM34MHO0C 1 



LM343H 

LM350K 

LM358CN 

LM380N 

LM372H 

LM376H 

LM377N 

LM3B0CN7N 

LM381H 

LMSftJT 

LM3B6N 

LM3B7N! 

LM390M 

N£531V,ft 

NE555V 

NE556N 

ME561T 

NE565N/H 

HE556HJV 

rNtE567V/H 

HE692N 

LM702H 

LMTOOH^H 

LM71-DWM 

LM711HrM 

LM715W 

LM723WH 

LM733r.yM 

LM739N 

LM741CWH 

LH74lCr*-H 

LM747N/H 

LM7467J/H 

LM700CN 

LM1310M 

MC1S30 

MCI 350 

MCI 358 



74S00* .30 

74502 .43 

74503 .45 
74S0* ^52 
74S05 ■& 

74508 .49 

74509 ,49 

74510 .42 
7431 1 .42 
74515 .42 
74520 ,42 
74S22 .42 
74S30 .42 
74532 .49 
74S3S 1.19 
74540 .49 
74551 .42 
74SB4 48 
74565 -46 
74374 60 
74S86 ,72 

745112 72 

745113 72 
T4S114 .72 



$5 35 
- 49 
1.49 
2.95 
.99 
36 
1.96 
1 99 
3.25 
29 
.96 
1.49 



1.75 
1 70 
1.49 
1 2b 
135 
139 
1.25 
4.S5 

.95 
5.95 
695 

95 
1 75 
1.25 
1,25 
195 
130 
5.60 

.99 
1.49 
1-65 
3,75 
2.75 
126 
1.79 
1.95 
135 
1.40 
195 
3.75 

39 

,96 
19.95 
135 
T.75 
1,50 
2.75 
1.99 

39 



.75 
.39 
1.95 



-75 
.30 
2.96 

1 90 
1,95 
1.95 
1.75 



LM1414N 

LMH6aCN/K 

MC1459M 

M01489M 

I. Mi. !:>-T. • 

LM1656N 

LM1B20M 

LWieWN 

LM190OM 

LM211tN 

LM2900I4 

LM2901H 

LM2917M 

CA3013T 

CA50I6T 

CA3021T 

CA3023T 

CA3035T 

CA3039T 

CA3046N 

LM3055N 

CA30G0N 

CA30DON 

CA3062N 

LAO065JJ 

CA3060T 

CA3081N 

CA3082N 

CA30B3H 

CA3086M 

CA3O90H 

CA3006N 

CA3097N 

CA3130T 

CA3140T 

CA3146N 

CA316QT 

CA5190N 

CA3410M 

MC3423N 

MC3460M 

SQ35244N 

CA3000N 

LM3900M 

LM3005N 

LM3S0W 

LM3914N 

LM3915N 

LM3916N 

RC4131N 

RC4136N 

RC4151N 

HC4194TK 

HC4195TK 

ULM2001 

ULN20O3 

SN75-:WN 

SW76451W 

5H7&452r, 

SH75453N 

SN75464H 

SN754&1N 

SN754B2N 

5N75493rSI 

SW75494N 

TL4S4CN 

TL498CP 



S1.90 
.49 
.99 



310 

1.75 

99 

2.60 
2.96 
2.19 
1.99 

3.49 
2.99 
Z.75 

1.29 
1-29 
1.49 
3.19 
3.19 
4.95 
1.49 
1.29 



2-99 
3.49 
1.99 
130 
1.19 
2.49 
1.10 
1.95 

.59 
149 
3.95 
3.95 
3.39 

50 
1.19 

.98 
3-75 
3.95 
3.75 
295 
1.10 
3.70 
4.96 
5.40 
1.25 



430 
1 65 



745124 
745133 
745134 
74S135 
74S136 
745138 
74S139 
74S14Q 
745151 
745153 
745 157 
745158 
74S160 
74S174 
745175 
745168 
74S194 
745195 
743196 
74S24Q 
74S241 
745242 
745243 



74S244 52,99 

74S251 1.35 

74S253 135 

74S257 1.29 

74S253 129 

74S260 .75 

745280 2.79 

74S267 2-09 

745266 255 

745373 3.10 

745374 3.10 
745367 275 

745471 7.06 

745472 7.96 
743473 7,05 

745474 0.05 

745475 9.95 

745570 5,75 

745571 5.75 

745572 8.95 
745673 995 

745940 2.90 

745941 290 



DIP 
SWITCHES 



2Posvi?kxi 3 .99 

4Poellton 1.19 

5 PocHion 1 .29 

8P0fiiik0n. 1 35 




7 Ptmtiofl St. 39 

aPpaitkhn 1.49 

9Pfit.tr5.-l 1.65 

lOPOrwtr&n 1.69 



MUFFIN® FAN 




The dependrit>le r Ifjw 
coat, laitje-si selling tor. 
for commercLnl: ccoJing 
applicatrorm- 

• S05CTTTfclf«ea»f Seifvery 

* 4.68" sq. x 1 .50" deep. 

W0-.Q.- 1 ■ 17 OIL 

SPECIAL PURCHASE 



*t* $9.50 



ca. 



EOUT SPECIALS 



ULN2000 2/61.99 

74LS68B 3/1.99 

74L3377 2/1^9 

74LS241 2/1^6 

8250 S95 

QOfllRAM 2.96 

LM733CN 3/199 

MC1414 3/1,99 



2N5121 37*1 00 

S1GE-&52 395 

74S2B7 1.95 

2766 EPROM 2 96 

74l73rBTlO 57190 

ZBOACPU 435 

6S22 6.96 

5502 CPU S.95 



6060ACPU 295 

2102 RAM .75 

4090 RAM 1.49 

SX300CPU 14.95 

74S5S7 1.98 

JTMEPPCfc* B72A96 

74LS93 3/1.00 

2114 6/14.50 



5027 CRT 18.95 

1 1C24 6 96 

9SH03 2^0 

MM6320 599 

9131 RAM 1.99 

EMM4402 l 99 

1103HAM 3/1.50 

6700 -VD 2/1B95 



TOLL FREE 

800-854-8230 

910-595-1565 



25 



29 



5S 



65 



\ii 



23 



40G9 

4010 
4011 

4012 
4013 



.46 



36 
45 

4014 139 

4Q15 1 15 

4016 .59 

4017 1.19 

4018 .69 

4019 .45 

4020 1.10 

4021 1.19 

4022 1 15 

4023 39 

4024 .75 

4025 35 
4027 .65 

4026 66 

4029 1.20 

4030 .45 

4031 3 26 

4032 2.15 
4034 J 25 
4036 .95 



7400 6 19 

7401 .22 

7402 22 

7403 22 

7404 22 

7405 23 

7406 -35 

7407 35 

7408 2S 

7409 23 

7410 22 

7411 39 

7412 29 

7413 .30 

7414 59 
74 t& 29 
74t7 39 

7420 .22 

7421 35 

7422 29 

7423 .20 
7425 
7428 
7427 
7429 
7430 
7432 
7437 
7438 
7439 
7440 
744] 
7442 
7443 
7444 
7445 
7448 
7447 
7448 
7460 
7461 
7453 
7454 
7459 
7460 
7470 
7472 

7473 .34 

7474 34 



74L5005 26 

74L501 38 

74LS02 .23 

74L503 .28 

74LS04 35 

74LS06 28 

74L508 28 

74LS00 .35 

74LS10 .28 

74LS11 .39 

74L512 .33 

74LS13 47 

74LS14 95 

74L51S 33 

74LS20 26 

74LS21 .33 

74L522 ^3 

74L526 .33 

74LSZ7 ,33. 

74LS2B ,33 

74LS30 2B 

74LS32 .33 

741533 55 

74-L537 .45 

74L538 .39 

74LS40 36 

74LS42 79 

74LS47 .79 

74LS48 .96 

74LS51 26 

74LS54 29 

74L5S6 29 

74LS73 45 

74LS74 ,42 

74LS75 .59 

74LS76 45 

74LS78 ,46 

74LS83A .79 

74LS85 1.19 

74LS86 45 

74LS90 .57 

74LS92 .76 

74LS93 ,75 

74L305 B6 

74LS96 .98 

74LS107 45 

74LS109 45 

74LS112 43 



4000 $ ,35 

4001 .35 

4002 .35 
400Q 1-06 
4007 iS 
4000 1.39 



7475 S 38 

7476 34 
7479 4.60 

7400 49 

7482 .05 

7483 55 
7466 GS 
7466 ,35 

7489 1,75 

7490 39 

7401 57 
7492 45 
7433 15 
7494 69 
7405 55 

7496 69 

7497 2.90 
74100 200 
74107 .32 
74109 
741 IS 
74121 
74122 
74123 
74125 
74126 
74128 
74132 ,60 
74135 75 
74139 96 

74141 ,79 

74142 2.05 

74143 2.96 

74144 205 

74145 .62 
74147 196 

74146 120 

74150 109 

74151 .87 

74152 .67 
74163 .67 

74154 l.tS 

74155 78 
74166 76 
74157 60 
74168 1.65 

74159 349 

74160 60 



07 



105 
,29 



69 

3Q 



74161 6 

74182 89 
741 S3 
74164 

74165 .87 
74168 130 
741 67 1.05 
74170 1,69 

74172 4 75 

74173 .79 

74174 68 
74176 85 

74176 75 

74177 .75 
74179 1.34 
741 BO 75 

74181 176 

74182 .75 

74184 225 

74185 2.25 

74166 0.95 
74188 390 

74190 1.15 

74191 115 
74102 .85 

74193 86 

74194 65 

74195 .69 

74196 65 

74197 86 
74196 139 
74190 1-39 
74221 1.19 
74261 36 
74273 1.06 
74276 149 
74279 75 
74203 1.40 
74284 3.90 
74265 300 
74200 1.25 
74298 95 
74306 68 

74366 65 

74367 .68 

74368 68 
74300 t,45 
74303 190 
74490 190 



74LS113S 43 
74LS114 .43 
74L5122 .65 
74L5123 1.19 
74LS124 1,35 
74L5126 .89 
74L5126 .62 
74L5132 .79 
74LS136 ,49 
74L5138 86 
74L5139 65 
7415146 is 
74LS143 1.49 
74LS151 .79 
74LS-153 79 
74LS154 1.70 
74L5155 T.19 
7415156 ,99 
74LS157 .85 
74L51&9 .75 
74LS160 1.06 
74L3161 1.15 
74L5162 1.06 
74LS163 1.05 
74L5164 1.19 
74L5165 JEQ 
74L£i66 2 48 
74LS18H 1.15 
74L5169 1.T5 
74L5170 1.99 
74LS173 .89 
74LS174 JSH 
74LS175 .& 
74L6181 2,20 
74LS190 1.15 
74LS181 1.15 
74LS192 99 
74LS193 .98 
74LS1&4 1.15 
74LST06 35 
74L5198 .89 
74LS197 .89 
74tS221 1,15 
74LS240 1.69 
74L5242 1.89 
74LS243 1,60 
74L3244 149 



4037 $1 .95 

4040 1.29 



4041 
4042 
4043 



1 25 
.95 

H5 



4048 1.75 
4047 135 
4040 99 
.45 



-69 
1,10 



4060 
4061 
4062 

4053 1.10 

4056 305 

4056 205 

4059 926 

4050 (39 

4066 .75 

4080 35 

4070 49 

4071 ,35 

4072 .35 

4073 .36 

4075 35 

4076 1.20 

4077 35 
4076 36 
4001 35 
4062 35 
4086 3.05 



74L5245S230 

74LS247 1.10 

74LS246 1,10 

74LS249 1.19 

74L5251 1.40 

74LS263 1.40 

74L3257 55 

74LS268 .98 

74L5259 296 

74LS260 J65 

74LS261 2^9 

74L5288 69 

74LS273 J. 75 

74LS275 44f> 

74LS279 69 

74LS2S3 99 

74L3290 30 

74LS293 39 

74L5295 1 10 

74LS296 1.19 

74LS324 1.75 

74LS347 1.95 

74L3348 135 

74LS352 1.19 

74LS363 1.19 

74LS363 1.49 

74L5365 09 

74LS366 .99 

74LS3S7 60 

74L9368 69 

74LS373 1.89 

74LS374 169 

74LS376 .69 

74LS377 135 

74LS3B5 1.96 

74LS306 .65 

74L3390 135 

74LS393 1.96 

74LS395 1.70 

74LS399 235 

74LS424 295 

74LS666 1.76 

74LS670 220 

8US9S : 05 

B1LS98 1.89 

61LS97 160 

61L5fle 160 
tOLUME PfllGIRI 

TOLL FREE 

4000 $205 

4003 .09 

4094 2.95 

4096 239 

4000 2,25 

14408 1295 

14409 1296 

14410 12.06 
14412 1206 
14415 8.35 
14419 4 96 
4501 30 



4502 

4503 

4505 

4606 

4507 

4506 

4610 

4611 

4512 

4515 

4516 

4518 

4520 

4555 

4556 

4586 

80C95 1-50 

90C97 1.25 



Mill Order P.O. Bui 17323 Inlni. CA 92713 

ReUlf: 13I0B E. cKlngtr. Sanll AniCA 92705 
1714] 5568813 

542 W Trlmtli, Sin Jgie. CA 85131 
[40B| 940-70 10 



TERMS: MO CuiWl ChKfc. BtWrk V 
ctwcki jFkj* 3 MMfci t« Ewecuuino HKLid* Dmtn 
b«ftswandO***»rd«|i/p^i^C.iyUCXCa*jd3\ 
htvk* eMrQe Add 3V ihtpoma 1 tvmdVig & S3. 
itfheMvic it vMltt fV*S1D*itof ivt^nv-Ovi V \JS 
Pare*. Peel tnehrde iH*$K** nmbv NO CODi 
Pneae aubt«i t& chara wrtttmn hsk* 5«ne ftemt 
motet in urof taJ* Wa rtMot tn# ntfnt Id *utnirM* 
rnofuracwar Ratal poeea mtv wy 



CIRCLE 46 ON FREE INFORMATION CARD 



> 

C 

c 

fJ3 



i8 



97 



m I O 16K DYNAMIC 2 sons O/ I set 4L\ I 4 LOW POWER zoONsOf 1 5 se 



ALL MERCHANDISE 100% GUARANTEED! 



CALL US FOR VOLUME QUOTES 



STATIC RAMS 



2101 

5101 

2102-1 

21Q2L-2 

2102L-4 

2111 

2112 

2114 

2114L-2 

2114L3 

2114L-4 

2147 

TMS4044-4 

TMS4044-3 

TMS4044-2 

MK4118 

TMM2016 

HM6116-4 

MM6116-3 

HM6116-2 

HM6118LP-4 

HM6116LP-3 

HM6116LP-2 

Z-6132 



256x4 
256x4 

1024 x 1 
1024 x 1 
1024 X 1 
256x4 
256x4 
1024 x 4 
1024x4 
1024x4 
1024x4 
4096 X 1 
4096x1 
4096 X 1 
4096x1 
1024 x 8 
2048 X 8 
2043 x 8 
2043 X a 
2048 x 8 
2048 x 8 
2048 x 8 
2043 x 8 
4098x8 



(450ns) 

(cmos) (450 ns) 

(450 ns) 

(LP) (250 ns) 

(LP) (450 ns) 

(450ns) 

(450ns) 

<450ns) 

(LP) (200113) 

(LP) (300ns) 

(LP) (450ns) 

(55ns) 

(450ns) 

(300ns) 

(200ns) 

(250ns) 

(150ns) 

(cm os) (200ns) 

(cm os) (150ns) 

(cmos) (120ns) 

(LP) (cmos) (200ns) 

(LP) (cmos) (150ns) 

(LP) (cmos) (120ns) 



Each 
1.95 
4.95 
.89 
1.69 
1.29 
2.99 
2.99 
8/16.95 
8/15.95 
8(18.95 
3(17,95 
9.95 
3.49 
3.99 
4.49 
9.95 
call 
call 
call 
call 
call 
call 
call 



LP = Low Power 



(Qstat)(300ns) 34.95 
Qslal = Quasi-Static 



100 
pes 
1.85 
3,95 
.85 
1.55 
1.15 
2.49 
2.79 
1,95 
1.90 
2.25 
2.10 
call 
3.25 
3.75 
4.25 
call 
call 
call 
call 
call 
call 
call 
call 
can 



Z-80 
2.5 Mhz 



8200 



8000 



DYNAMIC RAMS 



TMS4027 

MK4108 

MM5298 

4116-120 

4116-150 

41 16-200 

4118-250 

4116-300 

2118 

MK4816 

4164-200 

4164-150 



4096 X 1 

B192 x 1 

8192 x 1 

16384 x 1 

16384 x 1 

16384 x 1 

16384 x 1 

16384 x 1 

16384 x 1 

2048 x 8 

65536 x 1 

65536 x 1 



(5v) 
(5v) 
(5v) 

(5v) 



(250ns) 
(200ns) 
(250ns) 

(120ns) 
(150 ns) 
(200ns) 
(250 ns) 
(300 ns) 
(150ns) 
(300ns) 
(200ns) 
(150ns) 



Each 

2.50 

1.95 

1.85 

8/29.95 

8/18.95 

3/13,95 

811 1 .95 

3/13,80 

4.95 

24,95 

call 

call 



100 

pes 
2.00 
call 
call 
call 
1.95 
call 
call 
call 
call 
call 
calk 
call 



EPROMS 



1702 

2708 

2758 

TMS2516 

2716 

2716-1 

TMS2716 

TMS2532 

2732 

2732A-2 

2764 

TMS2564 



256x8 
1024 x 8 
1024 X a 
2048x8 
2043 x 8 
2048 x 8 
2048 x 8 
4096x8 
4096 xB 
4096x8 
3192x8 
3192 x 8 



(1u») 

(450ns) 
(5v) (450 ns) 
(5v) (450 ns) 
(5v) (450ns) 
(5v) (350ns) 

(450ns l 
(Sv) (450ns) 
(5v) (450ns) 
(5v) (200ns) 
(5v) (450ns) 
(5v) (450ns) 



a 

Each pes 

4.95 4.50 

3.75 3.50 

9,95 8.95 

6.95 5.95 

4.95 3.95 

9.00 8.50 

9.95 8.95 

9.95 7.95 

9,95 7.95 

call call 

call call 

call call 



5v = Single 5 Volt Supply 



EPROM ERASERS 



PE-14 

PE-14T 

PE-24T 

PL-265T 

PR-125T 

PR-320T 



Capacity 
Chip 

6 

6 

9 
20 
16 
32 



Intensity 
(uWIV,') 

5,200 
5,200 
6,700 
6,700 
15,000 
15,000 



83.00 
119.00 
175.00 
255.00 
349.00 
595.00 j 



Z80-CPU 


6.00 


Z80-CTC 


5.95 


Z80-DART 


15.25 


Z80-OMA 


17.50 


Z8Q-PIO 


6.00 


Z30-SIO/0 


18.50 


Z80-SIO/1 


18.50 


ZSO-SIO/2 


I860 


zao-sio/9 


16.95 


4.0 Mhz 


Z30A-CPU 


6.00 


Z80A-CTC 


8.65 


Z80A-DART 


18.75 


ZSOA-DMA 


27.50 


Z80A-PIO 


6.00 


ZBOA-SIOfO 


22.50 


Z80A-SICX1 


22.50 


Z80A-S1CN2 


22.50 


Z80A-S1O<9 


19.95 


6.0 Mh2 




Z80B-CPU 


17 95 



Z80B-CTC 

Z80B-PIO 



15.50 

15.50 



2ILOG 

Z6132 34.95 

ZR671 39.gs 



34.95 
3.50 
1.85 
3.85 
1.80 
2.50 
1.80 
4.90 

19.95' 
4.95 
4.45 

14.95 
4.75 
9.25 
9.85 
4.75 
5.25 
8.50 
3.95 
6.90 
7.50 

39.95 

29.95 
9.50 

10.00 
6.65 
6.65 
5.70 
6.65 
6.50 

25.00 

49.95 



ORDER TOLL FREE 

800-538-5000 
800-662-6279 

(CALIFORNIA RESIDENTS) 

IF YOU CAN FIND A PRICE LOWER 
ELSEWHERE, LET US KNOW AND 
WE WILL BEAT THEIR PRICE. 

• Computer managed inventory- 
virtually no back orders. 

• Guaranteed lowest prices! 

• Fast service — most orders 
shipped within 24 hours.' 



AUGUST SPECIALS 

ISA-400UNEW 199.95 I 

1771 20.95 MM58167 8.95 

1791 29.95 MSM5832 6.95 

1793 38.95 32.768 CRYSTAL . 1.95 

I68000-8MHZ 99.95 | 

SMALL BYPASS CAPS TV BUILDERS 

.01 uf DISC ... 100/ $.00 MC1330 .. 1.491 

.1uf DISC .... 100/ 8.00 MC1350 .. 1.19 

.lufMONO... 100/15,00 MC1358 .. 1.39 

LM1800 ., 1.99 




[maslBf charge] 



JDR MICRODEVICES, INC. 

1224 S. Bascom Avenue 

San Jose, CA 95128 

800-538-5000 ■ 800-662-6279 (CA) 

1408)995-5430 • Telex 171-110 



8035 

8039 

INS-8060 

[NS-8073 

8080 

8085 

8085A-2 



8089 

8155 

3156 

8185 

8185-2 

8741 

8748 

8755 



7.25 

7 95 

17.95 

29.95 

3.95 

7.95 

11.95 

59.95 

39.95 

89.95 

7.95 

8.95 

29.95 

39 95 

39.95 

29.95 

32.00 



DISC CONTROLLERS 



1771 

1791 

1793 

1795 

1797 

6843 

8272 

UPD765 

1691 

2143 

INTERFACE 
8T26 
8T28 
8T95 
8T96 
8T97 
8T98 
DM8131 
DP8304 



21.95 
29.95 
38.95 
54.95 
54.95 
34,95 
39.95 
39.95 
18.95 
1895 

1.69 

2.49 

.99 

.99 

.99 

.99 

2.95 

2.29 



MISC 



3341 

76477 

AY3-8910 

MC3340 

95H90 

11C90 

S2Q2A 

3242 

MC34B0 

MC4024 

MC4044 

3205 

BIT-RATE 
GENERATORS 



4.95 

3.95 

12.95 

1.49 

7.99 

13.95 

34.95 

7.95 

9.00 

3 95 

4.50 

3.50 



14411 
BR1941 
4 702 

CQM5016 
MM 5307 

UARTS 

AY3-1014 

AY 5-1 013 

PT1472 

TR1602 

2350 

TMS8011 

IM6402 

I M 6403 

INS8250 



11.95 
11.95 
12.95 
16.95 
10.95 

6.95 
3.95 
9.95 
3.95 
9.95 
5.95 
7.95 
895 
14.95 



KEYBOARD CHIPS 



AY5-2376 
AY5-3600 
74C922 
74C923 
CLOCK 
MM5314 
MM 5369 
MM 5375 
MM58167 
MM58174 
MSM5832 



11.95 
11,95 
5.25 
5.50 
CIRCUITS 
4.95 
3.95 
4.95 
8.95 
11.95 
6.95^, 



6800 ^ 


68000 


call 1 


6800 


4.95 1 


6802 


10.95 


6808 


13.90 1 


6809E 


19.95 I 


6809 


19.95 I 


6810 


2.95 


6820 


4.95 I 


6821 


4.95 I 


6828 


14.95 I 


6840 


12.95 I 


6843 


34,95 I 


3844 


25.95 I 


8845 


16.95 I 


6847 


12.25 I 


6850 


3.45 I 


6852 


575 I 


6860 


10.95 I 


6362 


11.95 1 


6875 


6.95 1 


6880 


2 95 1 


6883 


24.95 1 


66047 


24.95 


88488 


19.95 I 


6800 = 


1MHZ 


83 BOO 


10.95 I 


68B02 


22.25 I 


6SB09E 


29.95 I 


68B09 


29.95 I 


68B10 


7.95 I 


58B21 


12.95 I 


68B45 


35.95 I 


S3B50 


1295 I 


68B00 = 


2 MHZ ^ 



6502 

6504 
6505 
6507 
6520 
6522 
6532 
6545 
6551 

65Q2A 
6522A 
6532A 
6545A 
6551 A 



5500 

1 MHZ 



2 MHZ 



6,95 
6.95 
8.95 
9.95 
4.35 
8.75 
11.25 
22.50 
11.85 

9.95 

11.70 
12.40 
28.50 

12.95 



CRYSTALS 



32.768 Khi 
1.0 mhz 
1.8432 
2.0 

2.097152 
2.4576 
3.2768 
3.579535 
4.0 
5.0 

5.0638 
5.185 
5.7143 
6.0 
6.144 
6.5536 
8.0 

10.0 

14.31318 

15-0 

16,0 

180 

18.432 

200 

22.1184 
.32.0 



1.95 
4.95 
4.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 j 



HOURS: Won. - Fit., 9 to 5; Sat. 1 1 to 3 

VISIT OUR RETAIL STORE! 

TERMS: For shipping include ££00 for UPS Grounc 
S3 00 lor UPS Slue Label Air. $10.00 minimum ordei 
Bay Area residents add 6tt% sales tax California r&5 
dents add 6% sales tax We reserve the nghl lo linn 
quantities and substitute manufacturer Prices subjec 
to change without notice. Send SASE for complete lisi 



2716 



16K EPROMS 



8/ $ 3 



ALL MERCHANDISE 100% GUARANTEED! 



2732 



32K EPROMS 



8/ $ 7 



CALL US FOR VOLUME QUOTES 



74LS00 



'4LSO0 


.25 


74L585 


1.15 


74LS168 


1.75 


74LS295 


1.05 


T4LS01 


.25 


74LS86 


.40 


74 LSI 69 


1.75 


74LS298 


1.20 


MLS02 


.25 


74LS90 


.85 


74LS170 


1.75 


74LS324 


1.75 


MLS03 


.25 


74LS91 


.89 


74LS173 


.80 


74LS352 


1.55 


MLS04 


.25 


74LS92 


.70 


74LS174 


.95 


74LS353 


1.55 


MLS05 


.25 


74LS93 


.65 


74LS175 


.95 


74LS363 


1.35 


MLS08 


.35 


74LS95 


.85 


74LS181 


2.15 


74LS364 


1.95 


74LS09 


.35 


74LS96 


.95 


74LS1B9 


9.95 


74LS365 


.95 


T4LS10 


.25 


74LS107 


.40 


74LS190 


1.00 


74LS366 


.95 


MLS 11 


.35 


74LS109 


.40 


74LS191 


1.00 


74LS367 


70 


MLS 12 


.35 


74 LS1 12 


.45 


74 LSI 92 


.85 


74LS368 


.70 


MLS 13 


.45 


74LS113 


.45 


74LS193 


.95 


74LS373 


1.75 


MLS 14 


1,00 


74LS114 


.50 


74LS194 


1.00 


74LS374 


1.75 


MLS15 


.35 


74LS122 


.45 


74LS195 


.95 


74LS377 


1.45 


MLS20 


.25 


74LS123 


.95 


74LS196 


.85 


74LS37B 


1.18 


MLS21 


.35 


74LS124 


2,99 


74LS197 


.85 


74LS379 


1.35 


MLS22 


.25 


74LS125 


.95 


74LS221 


1.20 


74LS385 


1.90 


74LS26 


.35 


74LS126 


.35 


74LS240 


1.29 


74LS388 


.65 


MLS27 


.35 


74LS132 


.75 


74LS241 


1.29 


74LS390 


1.90 


MLS2S 


.35 


74LS136 


.55 


74LS242 


1.85 


74LS393 


1.90 


MLS30 


.25 


74LS137 


.99 


74LS243 


1.85 


74LS395 


1.65 


MLS32 


.35 


74LS138 


.75 


74LS244 


1.29 


74LS399 


1.70 


74LS33 


.55 


74LS139 


.75 


74LS245 


1.90 


74LS424 


2.95 


74LS37 


.55 


74LS145 


1.20 


74LS247 


.75 


74LS447 


.37 


MLS38 


.35 


74LS147 


2.49 


74LS24S 


1.25 


74LS490 


1.95 


74LS40 


.35 


74LS148 


1.35 


74LS249 


.99 


74LS624 


3.99 


MLS42 


.55 


74LS151 


.75 


74LS251 


1.30 


74LS668 


1.69 


74LS47 


.75 


74LS153 


.75 


74LS253 


.85 


74LS669 


1.89 


7JLS48 


.75 


74LS154 


2,35 


74LS257 


.85 


74LS670 


2.20 


74LS49 


.75 


74LS155 


1.15 


74LS258 


.85 


74LS674 


9.65 


74LS51 


.25 


74LS156 


.95 


74LS259 


2.85 


74LS682 


3,20 


74LS54 


.35 


74LS157 


.75 


74LS260 


.65 


74LS683 


2.30 


74LS55 


.35 


74LS158 


,75 


74LS266 


.55 


74LS684 


2.40 


74LS63 


1.25 


74LS160 


.90 


74LS273 


1.65 


74LS685 


2.40 


74LS73 


40 


74LS161 


.95 


74LS275 


3.35 


74LS688 


2.40 


74LS74 


.45 


74LS162 


.95 


74LS279 


.55 


74LS689 


2.40 


74LS75 


.50 


74LS1S3 


,95 


74LS280 


1.93 


74LS783 


24.95 


74LS76 


.40 


74 LSI 64 


.95 


74LS2S3 


1.00 


81 LS95 


1.69 


74LS78 


.50 


74LS165 


.95 


74LS290 


1.25 


81LS96 


1,69 


74LS83 


.75 


74LS166 


2.40 


74LS293 


1.85 


81 LS97 
81 LS98 


1.69 
1.69 








WE HAVE 








* 74C00 


* 74SO0 


* TRANSISTORS 




* 7400 


* LINEAR 


* . 


. . and much more 


IM< 


air 


ETT 


EC 


Ti 


ID 


Dl B 





5Y4" 

*NTHANA SS SD SOFT 24.951 

WABASH SS SD SOFT 24.9sl 

/ERBATIM SS SD SOFT 29.9sl 

/ERBATIM 10 SECTOR HARD 29.9s| 

8" 

VERBATIM SS SD SOFT 44.9SJ 



FAN 

$69.00 



* Outlet on rear. 

* Simply snap over 
air vents. 

* Quiet motor. 



MONITORS 

ZENITH ZVM-1 21 \ 

$119.95 

NECJB-1201M 

$169.00 



EPSON 
PRINTERS 

MX- 80 
MX- 80 FT 

MX-100 
CALL FOR PRICE 





LINEAR 




LM301V 


.34 


LM1800 


2.99 


LM30BV 


.98 


LM1389 


2.49 


LM309K 


1.49 


LM3900 


.59 


LM311 


.64 


IM3909V 


.98 


LM317T 


1.95 


LM3914 


3.95 


LM317K 


3.95 


LM3915 


395 


LM318 


1.49 


LM3916 


3.95 


LM323K 


4.95 


75451V 


.39 


LM324 


.59 


75452V 


,39 


LM337K 


3.95 


75453V 


39 


LM339 


.99 






LM377 


2.29 


BIFET 


LM380 


1.29 


TL071 


,79 


LM386V 


1.50 


TL072 


1.19 


LM555V 


.39 


TL074 


2.19 


LM556 


.69 


TL0B1 


.79 


LM565 


-99 


TL082 


1.19 


LM566V 


1.49 


TL0B3 


1.19 


LM567V 


129 


TL084 


2.19 


LM723 


.49 


LF347 


2,19 


LM733 


.98 


LF351 


.60 


LM741V 


.29 


LF353 


1.00 


LM747 


.79 


LF355 


1.10 


I LM748V 


.59 


LF356 


1.10 


I LM1310 


2.90 


LF357 


1.40 


I MC1330V 


1.39 






I MC1350V 


1.29 


EXAK 


1 MC135B 


1.79 


XR2206 


3.75 


I LM1414 


1.59 


XR 2207 


3.85 


I LM1458V 


.69 


XR2208 


3.90 


I LM14B8 


.99 


XR2211 


5.25 


LLM1489 


.99 


XR 2240 


3,25j 



fC SOCKETS 



8 pin ST 
I 14 pin ST 

16 pin ST 

18 pin ST 

20 pin ST 

22 pin ST 

24 pin ST 

28 pin ST 
| 40 pin ST 

ST = SOLDERTAIL 



VOLTAGE 
REGULATORS 

7805T .89 7905T 

7808T .89 790BT 

7812T ,89 791 2T 

7815T .89 791 5T 

7824T .89 7924T 



7805K 


1.39 


7905K 


1.49 


781 2K 


1.39 


7912K 


1.49 


781 5K 


1.39 


791SK 


1.49 


7824K 


1.39 


7924 K 


1.49 




masier ciattje 



JDR MICRODEVICES, INC. 

1224 S. Bascom Avenue 

San Jose, CA 95128 

800-538-5000 • 800-662-6279 (CA) 

(408) 995-5430 • Telex 171-110 



1-B9 
.13 
.15 
.17 
.20 
.29 
.30 
.30 
.40 
.49 



1L10 
11 

.12 
.13 
.18 
.27 
.27 
.27 
.32 
.39 



4000 
4001 
4002 
4006 
4007 
4008 



.35 
.35 
.25 
.95 
29 
.95 



8 pin WW 
14 pin WW 
16 pin WW 
18 pin WW 

I 20 pin WW 
22 pin WW 
24 pin WW 
26 pin WW 1.69 
40 pin WW 1.99 



.59 
.69 
.69 
.99 
1.09 
1.39 
1.49 



.49 
.52 

.58 
.90 
.98 
1.28 
1.35 
1.49 
1.80 



4011 
4012 
4013 
4014 
4015 
4016 



CONNECTORS! 


RS232 MALE 


3 25 1 


RS232 FEMALE 


3 75 I 


RS232 HOOD 


1.251 


S-100 ST 


3.95 1 


S-100WW 


4 95 


DIP 




SWITCHES 


4 POSITION 


.85 


5 POSITION 


.90 


6 POSITION 


.90 


7 POSITION 


.95 


8 POSITION 


,95 1 



.35 
.25 
.45 
.95 
.95 
.45 

4017 1.15 

4018 .95 

4019 .45 

4020 .95 

4021 .95 

4022 1.15 

4023 .35 

4024 .75 

4025 .35 

4026 1.65 

4027 .65 

4028 .80 

4029 .95 

4030 .45 

4034 2.95 

4035 .85 

4040 .95 

4041 1.25 

4042 .75 



4071 
4072 
4073 
4075 
4078 
4078 
4061 
4082 
4065 
4086 
4093 
4098 
4099 



.30 
.30 
.30 
.30 
.95 
.30 
.30 
.30 
.95 
.95 
.95 
2.49 
1.95 



78L05 ,69 79L05 

78L12 .69 79L12 

78 LI 5 .69 79L15 

T = TO-220 K = TO-3 
L = TO-92 

aElTon 
DISK 

DRIVE 

FOR Apple* II 

* Includes metal cabinet 

* Color matches Apple* 

* 35 Tracks/single side 

* Includes cable 

* Use with Apple* II 
Controller 

$375°° 

'Apple is a trademark of 
APPLE COMPUTER INC. 



r LED LAMPS * 




100- 




1-99 up 


Jumbo 




Red 


.10 .09 


Jumbo 




Green 


.18 .15 


1 Jumbo 




Yellow 


.18 .15 



4502 


.95 


4503 


.85 


4508 


1.95 


4510 


.95 


4511 


.95 


4512 


.95 


4514 


1.25 


4515 


2.25 


4516 


1.55 


4518 


1.25 


4519 


1.25 


4520 


1.25 


4522 


125 


4526 


1.25 


4527 


1.95 


4528 


1.25 


4631 


.95 


4532 


1.95 


4538 


1.95 


4539 


1.95 


4543 


2.70 


4555 


.95 


4556 


.95 


4581 


1.95 


4582 


1.95 


4584 


.95 


4584 


.95 



CALL US FOP 

YOUR 74C0O 

REQUIREMENTS 



16K APPLE* 
RAM CARD 

Upgrade your48K Apple* II to full 
64 K of RAM. 

Fully software and hardware com- 
patible with the Apple language 
card and microsoft Z80 card. 
Eliminates the need for the Apple- 
soft or Integer Basic ROM card 
when used in conjunction with 
DOS 3.3. 

Allows you to run Apple Fortran 
or Pascal with no difficulty. 
Available as bare board, kit, c 
assembled and bested board. 

I BARE BOARD $40.00 

KIT 69.96 

[ASSEMBLED & TESTED . . . 74.95 

'Apple is a trademark of APPLE COMPUTER INC.} 



HOURS: Mon. ■ Fri., 9 to 5, Sat. 11 to 3 

VISIT OUR RETAIL STORE! 

TERMS For shipping include %2 00 lor UPS Ground. 
J3.00 lor UPS Blue Label AH JtO.QO minimum ofttti 
Say Area residents add 6v? % sales tax. California resi- 
dents add 6% sales tax. We reserve Ihe right lo limn 
quantities and substitute manufacturer. Prices subject 
to change without notice Send SASE to' complete list 



CIRCLE 39 OH FREE INFORMATION CARD 



> 

C 


c 



CD 
CO 

NS 



99 



B. 6. MICRO 



P. O, Bex 280298 "alias, Tews 75228 
(214) 271-5546 



STATIC RAM 



21L02-1KX1 250 n.i. 

Low Powor 

2114L-3 1KX4 30Q n.i. 

Low Power 2,75 8/1 7.S0 

HMG11&P-4-2KX9 + 5¥-2O0 U 

CMOS Low Powar 2716 

Sty(tP(nOut , 4/69,95 | 

TMM2fl1fi-2KXB 'SvNMOS 

no aa • 27ii ftyh 

Pin Out 60,05 

6501-5 256X4 - CMOS - Oil* 

Ratanllon 2 Volls - 22 Pin - 2DQ n.i. 

Typ. 5V Vtry Low Power 1.50 | 

6514 J -5 1KX4-CMOS Supar Low 

Powcj 350 n-L Similar la 2114 

Stmt Pin Out 2,95 | 

61 06-5 IKXfl HMOS 5V 500 NS 

22 PSn 2.50 



SOCKETS 

Low Profile Solder 

8 Pin 13/1.00 

14 Pin 10/1,00 

16 Pin 8/1.00 

18 Pin 8/1.00 

20 Pin 7/1.00 

24 Pin 6/1.00 

28 Pin 6/1,00 

40 Pin 5/1.00 

Buy S10 Get S1.00 
FREE CHOICE 



4K STATIC PAHS 
LESS THAN 94c EACH 
HK41Q4J-4 - 250 M.S. 16 Pin Ceramic 
Compular Mfg. Surplus PRIME. Fully 
Sialic eaiy to Uifl. Ha* Samt Pin Qui as 
TMS4044. but sllghLly dtlferanl timing. 
With Spec*. (Mottck) 

a lor B.W 32 lor 29.95 
VERY LOW POWEHI 



DYNAMIC RAM 



5280N-5 {2107B-4 • TMS4060) 

4KX1 22 Pin 8/3.95 

4027-4KX1-250 n.i. 1.7S 

4116-16KX1-200n.s 8/14.95 

41S4- +6v 64K ... 12.95 8/78.95 



PRECISION HYBRID 
OSCILLATOR MODULE 



Mai bolh 1 HHZ inrj 2 MHZ TTL 
Up* ni elk ally aaalad — Ultra high liability over 
mrlrJa tamp, rarnja — originally coal ovar £40.00 
aach — w* nude a lupar put ch »■* Irani i mjfor 
consular minufaclurfr — 5 Vo 11 operation — rln 
itandard 2* pin lockai — MauLi raeiunwi by 
Motorola ocelUalor dlriaJon 7.50 I w/dala) 
MC&&7 1 A 3/20.0Q 



LSO0 


-24 


LS125 


S5 


LS243 


1.49 


LS02 


.24 


LS1M 


.79 


LS244 


.99 


L504 


2* 


LS139 


.79 


LS245 


1.95 


I, SO 5 


.24 


LS151 


,79 


LS257 


.79 


LS0EI 


2« 


LSI 53 


.79 


LS266 


.59 


LS10 


.24 


LS154 


1,75 


LS2B3 


.99 


LS14 


.S3 


LS157 


.79 


LS290 


.99 


LS2D 


.24 


LS161 


.99 


LS293 


1.75 


LS27 


a4 


LS164 


.99 


LS298 


.89 


LS30 


.24 


LS164 


.99 


LS3E7 


.79 


LS32 


.36 


LSI 75 


.99 


LS3SS 


.79 


LS42 
LS74 


.49 
,44 


LSI 01 
LS192 


1.99 
.99 


LS373 
LS374 


99 
1.49 


| LSSS 


.95 


LSI 93 


.89 


LS375 


1.19 


LS86 


.39 


LS221 


1.10 


LS377 


1.49 


LS90 


.69 


LS240 


.99 


LS390 


1.19 


LS109 


,39 


LS241 


.99 


LS393 


1.19 


LSI 13 


.98 


LS242 


1.49 


LS399 


.99 



MISCELLANEOUS 



AYS-SOIO-Sound Chip with 60 

page data manual 

D MSI 31 6 Bll U railed But 

Comparator . , 

6 Ptn Olp Shunt 



. 2.99 

3/1.00 



TR16C2-UABT tama ai 
AYS-1013 

IM6402-+5V High ipeeo 
UABr-*T5-iai3 pin Mil 



MC1409L6 D ID A Comtrter 
6 Bit 

AD5613 D to A Convener 
ID Bit 



1771 Single Dontily FDC . 
17 31 Dout.lt Dtnilly FDC 



. 1.99 

. 2.00 

. 1.79 

. 1.79 
22.60 
29.95 



EPROM 



17MA2MXI 1 UI 2.60 

Z703 1KXB 150 n.> 2.96 

27A0S 1KX6 350 n.B 3.K 



271G ZMBtSv 450 n,a, ,, 5,95 

|Buy 2 Otl 1 FREE.) 



5027-CRT Controller - 

Programmable - 24 a 80 

&SB45 - Motorola (HOa65056P] 

CRT Corwoller 



14.95 
17.59 



82S 123-32X8 Tri Stale B I polar 
826129 Tri stale Bl Polar Prom 



2.49 
2.59 



2719-1 2KX8+SI 350 n.a 9.96 

2732 4KX6 450 n.a. Inlal Pin Gut a\9S 

2732A-3 4K a B 350 nj, 

Intel Pin Oul Low Powar 12,95 

2532 4KX8 460 n.i. T.I. Pin Oul 9.96 



290 2-5 MHZ CPU 4.95 

Z80DMA-O WACDnlroMar 5,95 

ZB0PIO - Parallel , 5.95 

ZMSIO/O Chan. 9ar 19.96 

Z90A-4MHZ CPU 9.95 

Z80A SIO/O 19.95 



CALL OR WRITE FOR PRICES ON CMOS-B08Q 

■ 



RSftDfl Mid I-'-; I 



BIT SLICE - TTL - 74S - CRYSTALS - DIP SWITCHES 



'.„ . 'i r. In 

.rcLfi U.5. tyinJn 



CIRCLE 56 ON FREE INFORMATION CARD 



ELECTRONIC KITS FROM HAL-TR0N1X 

2304 MHZ K)WH CONVERTERS. TUNES IN ON 
CHANNELS 2 TO 7 ON YOUR OWN HOME T.V. 
HAS FREQUENCY RANGE FROM 2000 MHZ TO 
2500 MHZ. EASY TO CONSTRUCT AND COKES 
COMPLETE WITH ALL PARTS INCLUDING A 
DIE-CAST ALUM CASE AND COAX FITTINGS, 
REQUIRE A VARIABLE POWER SUPPLY AND 
ANTENNA (Antenna can be a dish type 
or coffee can type depending on the 
signal strength in your area. ) 
2304 MOD 1 (Basic Kit) $49.95 

(L(n :«■ a riHInetj 

2304 MOD 2 (Basic / Pre-amp) $59.95 

(Ineluaai :in 1 "'-■■ v;i; 

2304 MOD 3 (Hl-Gain Pre-amp) $69.95 

Cmchjoea cape 6 untneel 
POWER SUPPLY FOR EITHER MODEL ABOVE IS 
AVAILABLE. COMES COMPLETE WITH ALL PARTS. 
CASE, TRANSFORMER. ANTENNA SWITCH AND 
CONNECTORS (Kit) S24.9S 

Assembled (34 95 

Slotted Microwave Antenna For Above 
Downverters ....,$39,95 

t*...*..tl*llll.*4l»**.ttl.l*ltf 

PREAMPLIFIERS 
HAL PA-19 — l.Smhzto 150 mhi. 19dbgaio operates 
on 8 to 18 volts at 10ms, Complete unit $3.95. 
HAL PA-1 .4 — 3 mhi to 1.4 ghi. 10 to 1 2 do gain oper- 
ates on 3 to 18 volts, at lOma. Complete unit S 12,95. 
(The above units are ideal for receivers, counters, etc) 
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16 LINE Touch tone decoder kitwith 

P,C, BOARD AND PARTS ........ $69. 95 

12 LINE Touch tone decoder kit t with 

P.C, BOARD AND PARTS $59,95 

16 LINE Encoder kit, complete with. 



CASE, PAD AND COMPONENTS . ...Wa.95 

12 LINE Encoder kit, complete^t^ 

CASE> PAD AND COMPONENTS 



MANY, MANY OTHER KITS AVAILABLE 
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Hal-Tronix 

P.O. Box 1101 
Sou ihgott. Ml 4*195 
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The Source for Quality at Low Cost 



Silicon 

H V. Triplers 

HIGH VOLTAGE 

MULTIPLIERS 






SYLVANIA Triplers 



ECG-500A 

212-139 

212-139-01 

212-139-02 

s 12 95 ea. 



ECG-523 

212-141 
212-141-01 

s 15 00 ea. 



ECG-526A 

212-141-02 
212-141-03 
212-141-04 

s 16 98 ea. 



REMEMBER! 

Sylvania 

Tubes 

70% + 10% 

OFF 

LIST 



RG-59AJ75 0HM 
Co-Axial Cable 
Copper Braided 
Shield _ 

White or Black ^™ 

S 44 S0 /1000 ft. 



Bare copper 
conductor 

Braided bare 
copper shield 
\ 



*r 



Foam polyethylene 
dielectric 



F-59 Connector 

with Soparjto Ferrule 

10«/100l0t 



MT-1 



Matching Transformer 
75 300 Ohm 

59* ea. $44°<V100 



2 Way - 75 Ohm Coupler 

MT " 2 $l«ea. Ssg^/lOO 




2SC1172B 
s 1" 



Sylvania ECG 
Replacement 
Semiconductors 
and Components 

Full line in stock. 
The best quality 
semiconductor. 



VERY POPULAR 



80 MFD x 450 Volts... .99 
100MFDx450Volts...1.09 



SOLDER (60/40 Rosin Core) 
1 lb. - .062 dla. 

(regular size) 

$7 es SOL-1 



SOLDER WICK 99* 

Solder Removal SW-5 
]*"WidB0'fliokTy[>8^5fael 



SILICON RECTIFIER 2.5 Amp/1 000 PI V 
100/ S 9 M SL-100 «■ 



GLOBAR DISC 
107191 RCA 



120 Ohms Cold _,»•». 

99* d^Z) 



10 ASSORTED CIRCUIT BREAKERS 
10/$ 7" GoodAssorlment 



CHEATER CORDS 

Polarized C Clip 

Price: 39C 24620 



Standard C Clip 
Price: 39C 24623 



REPLACEMENT RODS 



4 Section LAR-4 69C 

5 Section LAR-S B9C 

6 Section LAR-G 99C 

7 Section LAR-7 99C 



G.E. OM-300 



SH49 



PANASONIC OM-500 
S159 



ELECTRONICS 

770 Amsterdam Ave., New York, NY 10025 

>• Also ask lor Free 100 Page Catalog 



Send Purchase Order, Check or Money Order 

or Call Toll Free 800-223-0826 

in NY STATE (212) 865-5580 
All ORDERS SHIPPED UPS/COD F.O.B., N.Y.C. 



MASTER CARD • VISA 
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ramsaij the first name in Counters ! 



9 DIGITS 600 MHz $129i IBPn 

WIRED 




SPECIFICATIONS: 



ha \ | 

CT to Kit W dtarr«ru*>» 



-AC 



The CT-90 is the man versatile, feature packed counter available Tor less 
than £300.001 Advanced design features include three selectable gate times; 
nine digits, gate Indicator and a unique display hold function which hoi d s the 
displayed count after the input signal is removed* Also, a IGmHz TCXO time 
base is used which enables easy zero beat calibration c hecks against WWV. 
Optionally; an interna] nicad battery pact e xte mil rime base input and M ic ro- 
power high stability crystal oven time base are available, The CT-90, 
performance you can count on! 



Range: 
Sensitivity: 

Resolution: 



Display: 
Tune baser 

Power: 



20 Hz to 600 MHz 

Less than 10 MV to 150 MHz 

Less than 50 MV to 500 MHz 

0.1 Hz(l0 MHz range) 

1.0 Hi (60 MHz range) 

10.0 Hi (600 MHz range) 

9 digits 04" LED 

Siandard-1 0.000 ciHe, L0 ppra 2CM0"C 

Optional Micro-power oven-0.1 ppm 20-40*C 

B-15 YAC« 250 rna 




7 DIGITS 525 MHz $99f IRED 

The CT-70 breaks the price barrier on lib quality frequency counters. 
Deluxe features such as three frequency ranges- each with pre- amplification, 
dual selectable gate times, and gate activity indication make measurements a 
snap. The wide frequency range enables you lo accurately measure signals 
from aud io thru UHF with 1 .0 ppm accuracy - that' s ,000 1 %! The CT-70 is 
the answer to all your measurement needs, in the field, lab or ham shack. 



SPECIFICATIONS 


Range 

Sensitivitj- 

Resolutkm: 

Display: 
Time base: 
Power 


20 Hi 10 525 MHi 

Less than 50 MV lo ISO MHi 

Less lhan 150 MVto500 MHi 

1.0 Hi (5 MHz range) 

10.0 Hi {50 MHi range) 

100.0 Hi (500 MHi ranjt) 

1 di jib 0.4" LED 

1.0 ppra TCXO 20-40"C 

12 VAC ® 250 ma 



PRICES: 




CT-70 wired, ' yeerwarrantv 


$99.95 


CT-70 Kit, 90 day parts war- 




ranty 


84.95 


AC-I AC adapter 


3.95 


BP-1 Nicad peck + AC 




adapter/charger 


12.95 




7 DIGITS 500 MHz $19& 

WIRED 



PRICES: 

MINtlOO wired 1 yw 

warranty S79-95 

AC-Z Ac adapter forMINl- 

100 3.95 

BP-Z Nicad pack and AC 

adapter/charger 1 2-95 



Here's a bandy, general purpose counter that provides most counter 
functions at an unbelievable price. The MINI- 1 00 doesn't have the full 
frequency range or input impedance qualities found in higher price units, but 
for basic RF signal measurements, it can't be beat! Accurate measurements 
can be made from 1 MHz all the way up to 5 00 MHz with excellent sensitivity 
throughout the range, and the two gate times let you select the resolution 
desired. Add the nicad pack option and the MINI- 100 makes an idea] addition 
to your tool box for "in- the- field' frequency checks and repairs 



SPECIFICATIONS: 



Range 
Sensitivity: 

Resolution; 

Display, 
Time base; 
Power 



1 MHz to 500 MHz 
Less than 25 MV 

100 Hz (stow gate) 
1.0 KHz (fast gale) 
7 digits, 0.4" LED 
2.0 ppm 20-40* C 
5 VDC ® 200 ma 



8 DIGITS 600 MHz $159** 

WIRED 




SPECIFICATIONS: 




Resolution: 

Display: 
Time base: 
Power; 



20 Hi to frOO MHz The CT-50 is a versatile tab bench counter that will measure up tcfcOO MHi 

Less than 25 mv to 150 MHz W j tri g digit precision. And, one of its best features is the Receive Frequency 
L ft i H lJ,1 fflMH ,V tO60 ° MHl Ada P teri which luras tiws CT " 50 bl ° a ^W^ ™adout for any receiver. The 

100 H j'fiOO mh adapter is easily programmed for any receiver and a simple connection to the 

fl die its 4" LED receiver's VFO is all that is required foruje. Adding the receiver adapter in no 

2.0 ppm 20-40' C W1V '"nits the operation of the CT-50. the adapter can be conveniently 

1 10 VAC or 12 VDC switched on or off. The CT-50, a counter that can work double-duty! 



PRICES: 

CT-50 wired; J year warranty 
CT-50 Kit, 90 day parts 
warranty 

RA- 1 , receiver adapter kit 
RA-1 wired and pre-program- 
med (send copy of receiver 
schematic) 



SI 59,95 



119,95 
14 95 



29,95 




DIGITAL MULTIMETER $99 f IRED 



PRICE* 




DM-T00 wired. 1 year warranty 


S99.95 


DM-700 Kit, 90 day parti 




warranty 


79.95 


AC-I. AC adaptor 


3.95 


BP-3, Nicad pact +AC 




adapter/ charger 


19.95 


MP- 1. Probe kit 


2.95 



The DM-700 offers professional quality performance at a hobbyist price. 
Features include; 26 different range* and 5 functions, all arranged in a 
convenient, easy to use format. Measurements are displayed on a large 3Mr 
digit* W inch LED readout with automatic decimal placement, automatic 
polarity , overran ge indication and overload protection up tp 1 250 vain on all 
ranges, making it vtrcuailygoof-proof! The DM~700 looks great* a handsome, 
jet Mack, rugged ABS case with convenient retractable tilt ball makes it an 
ideal addition to any shop. 



SPECIFICATIONS: 


DC/AC volts 100 uV to 1 KV. 5 ranges 


DO AC 




current 


0. 1 uA to 2.0 Amps, 5 ranges 


Resistance: 


0. 1 ohms to 20 Megohms, 6 ranges 


Input 




impedance; 


10 Megohm* DC/ AC volts 


Accuracy: 


0.1% basic DC volts 


Power; 


4 'C cells 



AUDIO SCALER 

For high resolution audio measurements, multiplies 
UP In frequency. 

• Great for PL tones 

• Multiplies by 10 or 100 

• 0.0 1 Hi resolution! 
S29.95 Kit $39.95 Wired 



ACCESSORIES 

Telescopic whip antenna- BNC plug S 7,95 

High impedance probe, light loading „<*...• 15,95 

Low pass probe, for audio measurements 15,95 

Direct probe, general purpose usage ..*.»,..... 12.95 

Tilt bail for CT 70, 90, MINI- 100 3*M 

Color bunt calibration unit, calibrates counter 

against color TV signal. , . . 14.95 



COUNTER PREAMP 

For measuring extremely weak signals from 10 to 1,000 

MH: Small sue, powered by plug traitsformer'inctuded, 

a Flat 25 db gain 

• BNC Connectors 

• Great for sniffing RF with pick-up loop 

$34,95 Kit $44,95 Wired 



r. iiy:i, ;m ;m ii :*.. 1 1 :. 

2575 BAIRD RD. • PENFIELD, NY 14526 



PHOM' OKDLIRS 
CALL 716-586-3950 
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< : i! FORMULA INTERNATIONAL INC. 4^ 

V ^riV^ 12603 CRENSHAW BOULEVARD* HAWTHORNE, CALIFORNIA 90250 • (213) 973-1921 ^If 







48K Color 
Computer Kit 



Easy to assemble! All components are clearly silk 
screened on the circuit board. Kit includes predrilled 
double sided PC Board, all integrated circuits, sockets, 
professional high-impact plastic casing, keyboards, 
connectors and switching power supply. 

Features $ 

• Numeric key pad 

• Game paddle jacks on both sides 

• Speaker volume control on the back. 

Dealer inquiries invited. 



645 00 

per kit 

No COD. orders 




For Data Reliability — Memorex Flexible Discs 

ALL for these LOW PRICES 



1-9 
$2.45 



10-99 
$2.15 

500 & up 
call for info 



100-499 
$2.00 



5 1 A" Flexible Disc Sale 

Why buy other brands when you can buy 
MEMOREX disc for much less and backed 
by 1 year factory warranty. 

SVk Single Sided, Double Density, Soft Sector 
5 1 /4 Single Sided, Double Density, 10 Hard Sector 
5 1 A Single Sided, Double Density, 16 Hard Sector 
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:f|| FORMULA INTERNATIONAL INC. 

4*1 |V 12603 CRENSHAW BOULEVARD • HAWTHORNE, CALIFORNIA 90250 • (213) 973-1921 
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MATCHED PAIR POWER TRANSISTORS 
BY MOTOROLA 

A MJ29SE PNP I W Wain BV=EOV S3.50 

A 2N3Q5S NPN ^'JWjIII K>1£A parpj.r 

a MJE29SE PNP 90 W.Ll. av=EGV $3.00 

ra MJOG55 NPN go Willi 1C=10A p*fpj.r 

C MJ 15003 NPh 3S0W4HI QV=iiDV SI 2. 00 

C MJ 15004 PNP ZUUMB rC*2Crt pcriuir 
An abpu. parti uuari-MKd prim* and includp data mem 



7 ttt\»^ 







HYBRID AUDIO POWER AMPLIFIER IC'« 
From 7 WATTS to 1 00 WATTS 

Topical ratlings' 0pe«"a1mg C9ie iBmp BS'C. T.H.D.^O.SIKI 

*#0H .'- ZCX H .-„ I npuE resilience Po^O. 1 W30K11, Power band 
widlh 20f-i-20KHi. f'CLi response 10. I0QXH1. Output nuis- 
inncn "AH W.th built-in protaclion circuit All unite come 
wnh dala shed. 



Part No. 


Output 


Vcc 


Unit Pr.r.v 


STX04O 


lOW+lOW 


±nw 


si-iso 


STK041 


•$>.:■+■■ Uv. 


±20V 


Sis.so 


STKOM 


SOW 


±35V 


$26.50 


STK0S4 


23W 


±I9V 


$13.50 


STUOS* 


SOW 


±22V 


Si 8.5D 


STK07O 


TOW 


±42V 


S32.60 


STK41 5 


7W+7W 


30V 


S 3,50 


5TK43Sr 


15W+15W 


39V 


Si 8.50 


STK4B5 


30W+30W 


±2BV 


S25.50 


STKOIM 


1QOW 


*50V 


$36,50 



SANYO ANTENNA SIGNAL BOOSTER 
Triii Boosier is specialty designed for UH F Channel! 1 I 4-B3| 
After installing | o«iwf e n the a n m <■■ n» inpui cable >ind (hi UH F" 
I'-tt'i "'■■= "nil -will provide a minimum ol lOdB yaj- thai is 
approximately 2 tim es bettei man you me seeing now. Ideal 
fni I Fume wftq live in apartment! that can not pu1 up in out- 
duui ailciipa 5mn)l mine, pnfy 2" * lli" K 1 " Supply voltage 
ie 1&VDC Back In Stock 





SANYO UHF VARACTOH TUNER 
FOR UHF CHANNEL 14-03 

Tuning -voltage -t-1-+ZfiVTJC tnpui impedance 75f. IF band 

rt,;i;h,'l6MHj Noil* Figure 1 1 JdB Mil. £lU 2M" i 1H," i 

W. Supply wattage T5VDC 5o*md lF=SS.OMHi 

Mptfai T 1 5-B.4Q3A. V.deo IF 625Mhtx 

Model 1 1 5- B-405A, Video I F 45 OMHr 

535.00 •■, 

Tuner >s :he moat importent pan of the circuit. Dent let thoie 

51 !3 00 ! jiB'S lOd VU j 

AH uhils iid brfcrwJ new leant 5arryfi When ordering Crieaaa 
sneci-v model number 



No FCC LiceOle 

Required 

oun PRICE 

$49.50 

■■liM-i'iVM 
WKM.OF'HfJNE 
TRANSMITTER! 

AVAILABLE- 
AT S24.00 




CRYSTAL CONTROLLED 

WIRELESS MICROPHONE 

SYSTEM 



franUn.lt* r. FET mic For ir*l 
30-1 B KHj respome JCta' 

tonlrollf.J 49MHiAMrajin,1 

ror dult-firr pArlanTWirlca. TOO 

MW vutput [range ippro k 

VL n- , e i lor reluble I ong. 

■a'l-je i-jjfijrti.-i 

p-,:.r- Powered: by a 

9Vniri*eibliiierv|iri. 



fi>r?i.tr :c.-iini- 
MURA VWS-A9 pan E-ci Locks on 49 

MHJ rrnnmUier ingnal On penel VU meier. mnnitbn; I'iB 
signal Hrrngth 1rofn the miCtophqne 5-lJmdard phone jack 
uuilot confta-ttion to a PA ar other pAone inpul 9V battery 
intluOBQ Tl'll foFrssionj; set n ideal ter on it*ge. in held 
Fhiirelr in hauU OF OulEfCW ut* 



WHISTLE ACTIVATED SWITCH BOARD 

Ail co I'di irq prfi-'B lumWefT and tei1«d. T-our whittle to -ei 
■ : L f COndirtSo* micra-phan-n I'u.ti j rtntancE. is Inn 30 leel 
***V iicniicrviT> cm be eetily ad]Uited t . is ill turn the twitch 
ui and .1 you <wfui|lr igm.i. it win i jm ofl, Ideal 'or remote 
eonlfOl IdyS, aleerncil Iflfbliance- Mich at lights. cnNee poll. 
TV. H»'F>. radio or oiher pro|«cti. Unit work* an 9VDC. 

M0OEL9BB + $4 50 an. 




PROFESSIONAL REGULATED 
VARIBLE DC POWER SUPPLY KIT 

All *n>hd Jta.ta- circuiliv; *nfi high vflhE-encv povuer umnitcr 
25D38B and IC vntHg-j regulator MCHT33. OwEpul vottKfl* 
can be adrJited (rem 0*30V at 1 A cuirent l-mned or 0-1 SV at 
2A «inmi iim.te-p Internal reiiitanca n •■« than OOOSfl. 
>iui>!* and ivdIm lau thin ImV, dtrltl e>n panel meter* for 
■noKiot ertd imp reading, alio with on boi/d LED and luchbl* 
ever load indicator. Kjn cornee with pre'drilled PC Board, 
inatrucuans, ail neeeiaary eUctronic campcinanis, tranalbr- 
m#f end e proFnitonel looking melal cabinet, The but pro- 
jacE I' 31 ecHaal: Jirld : . >- most ultrFul mltrumant tar nopa irman 
By ild one tDdayi 

MODEL TRJJBA 0-1 5VDCS2A 
MODEL TRBfiB D-30VDC • 1A 



$59 50 Por Kit 




TA-SOO 
120W PURE DC POWER STEREO AMP KIT 

Getting pawn hungry from your imall inp' Have to watch 
yo-ur hudgel' Here* a good lolutton' The TA-300 n a pure DC 
j-'i^M.ci With ■ built in pre-trnp, All coupling; z.ap*ci'.ar.% are 
•Inn mated to givi T ou a true rtproduction ol the muiit. On 
board tart endwolu-me conjroJj combined With buill m powe* 
i ;jt; ply s- akc the TA-FJDO ltie mail comna-cl si If ro imp aval I- 
abla.Speeiftcattoni: 60W x 2 into fill, f raq. range: 0- 1 0QKHj 
*3d ES THD .01 % or better. S:N raUgc 90d B. Sensitmiy. 3-nV 
ynur 47 K. Power HHujrement: ±34*40 VoUa, 
A GOOD BUY 
at$4£.Q0 



SUPEH FM WIRELESS MIC KIT — MARK III 

This Obw daShgned circuit uie« -hiBh FREQ FET trinaiatOT. 
w>th 1 itige prr>-imp. Transmit! FM range |fi3-l ZOMHi) up 
to 2 block* iwht- end with the ultra leniitrvecondanaarmic- 
rophona, that comaa with the Ut, aMcws r ou to pick up tny 
■oondwrthin IS ft. iwiy. Kit meludai ill alectrenic pina, 
OSC coil*, and PC Board. Power lupply 9VDC 
FMC 105 
$11. BO Par Kit 

ULTRASONIC SWITCH KIT 

Kit meludai the UUta Sonic. Traniducor*. 2 PC Boird* For 
Iraniminer and recener. all aEKtromc peru and ir-*u\icti on* 
E#»T to build and a lol ol um such ai remote control For 
fv. garage door, alarm lyssam or counier. Um| operate! 
bv9 12V0C. $1S.S0ai. 



ELECTRONIC SWITCH KIT 
CONDENSER TYPE. Te-uch On -Touch OFF. LFiBa7473lC 
anemvreliv $550 




LOWTIM DC STEREO PHE-AMP KLTTA- 1020 

Inc DrporitCS Uiaid-OEW DC design that giva^ a Frequency r* * . 
po-nie From O-l FJOKhf ±0 5dB Added FnHwea Mur 1o»b de- 
Feat and loudneSl cd-iIidI IbE itdu -.n'ar your own 1re<tvency 
lupplin 1o eummin powep Fluctuatmn' 

SpaciFicaEionr *THD/>IM la** than 005% • Freq uenc T 
rtiptMHie DC to 1 00K Hi 10 5dR • RIAA deviation ±0 2 a B 

• 5*. nlio belter thin JOdB • Sairiil wty FmoAD 2mV * ~! r. .• 
Auk lOOfflV 1O0K • Our put level 1 3V a) Mil outpul 15V 

• Tone control* Base ± tOdB 4 MHi/Tt*oie ±1 OdB * 1 SHi 

• Power supply ±34vDC «" 5A K il come* with regelated 
power suppir-. all you need, a a 4Bvnr mansTartner e> O.EA 

Only $44,50 

X'Formar 
(4J0m 



Minimum Otdw 5 10 00. 'C»l.1 R*iidefHi add t% Sain T 
PhcHiaOrden Accepted on VISA or MCQNLV.NOCODe 



ln*j|da Celrfoi 
OuXaide-Celll (Incl M 
Ovtn'- 



TA-100OKIT 
$61.9$ 

Power TransFamtfrr 

si a oo — 




100W CLASS A POWER AMP KIT 

Dynamic Bias Ciaas 'A' circuit dnign makes thu unit unique 
m 'is cleu. Cryitat dear, TOO wan* powtr oulput will latuFy 
" ■; a IDA* | picky fin*. A peffoci t otitin jr, c n with the TA- 1020 
low TIM SEarao pf **-*mp 

Sp«rfkcal*Brra; • Ourput power TQOW RMS into Bfl r 12GW 
HM$in!a-ffl • Frpquency recpens* TDHi-lOOKHf *THD 
ran than 0.008% • S/N mio beiierthan BDdB • Input twv 
nrrviEy IV max • Powat supply ±4DV 9 5A, 



1 WATT AUDIO AMP 

AM peril are pre-einembl i<d on e mini PC Board -Supply 
Vottifje S'EJVCrC SPECIAL P RICE $ 1 .35 



5W AUDIO AMP KIT 

with Volume Control. Power Supply 4M8V0C 

Only $6.00 ». 



TA-323 6 WATTS TOTAL 
JOW + SOW STEREO AMP KIT 

This is a *ot>d sEeti all ErerujiilorcifGiu'try wrrh en board 1 ittrto 
pr*-amp tor most n-icrOplone Or phone input. Pov.Br ovtpul 
employi 2 paira matching DaMington TrifttnEOJ* dnven by 
1h» popular 3N3053 Dnwty Tmnnetofa.. Four btwlt on board 
controls iat, VOlulTMr, balance treble end be**. Power * jpnly 
f*0 uires 4BVCT 2 5Arr|P.iFofmir ''ID 01 leu nan l\fc!- 
w**n lOOHi-lDKhjt *i full power, f30 Wetti + 30 Witt* 
■oadad mta 3il| 



# SPECIAL* 

EXCELLENT PRICEI 

MODEL 001 -0034 

$29.60 Per Kit 

TranslonriBr I Q pti :>njl'. 
Si 0.50 ea. 




ELECTRONIC DUAL SPEAKER PROTECTOR 

Cut* oh when circuit n ihorted or ove* leaded loprataciyour 

amplifier as we'I as ypur speakfl-a A mu»1 lor OCL crrcurtJ. 

KIT FOPM S8.75 ca 

"FISHER" 30 WATT STEREO AMP 
MAIN AMPM5W. 2|. K>l mdudn 2 pei. Fmhar Pa 301 

Hybnd IC. all aiaeironic: puri with PC Board Poyver euppiy 
±iBVDC (not included). Power hand with [KF 1fct3dB|. 
Voltage gam 33dS :-0n.-?nr.Hj 

Super Buy 
Only $18.50 

FLUORESCENT AUDIO LEVEL MONITOR 

This is Iht kind ol VU monitor ihet is bqmg used by moil 
imphlitr manulecFurats. I.C's are uied to simpliry circuit 
layoui. Easy id anr/mblD' and can ba uied witn all power 
level impiiixrrs. Power rtic.uiremeni 12VDC. 



TE-2J1 KIT 

For Juit S28.50 

,L-nir*s *toc4t 



MARK IV— 1& STEP 

LED POWER LEVEL INDICATOR KIT 

This newilereo I evei indicator kit coninis a* 3G 4-cdor LEP's 

|1 S per channel) to ind>ce)B ih» lound level output ol your 
imp H1. oi Irom — 3SdD to +3dB. Come* wilh a well designed 
silk screen printed piittic panel and ha* a lalecior iwitch to 
IllOW Floating Or gradeaF output indicating Power supply i| 6- 
12VDCw»th THG onboard input lantilrvrty controls. This unit 
can work with any amphher Irom 1 W lo 2D0WI Kit meludti 
70 poi llnvaf 1rinar*Ipn, 3B pes matched A-color LED'l. all 
othei electronic componenlt, PC Boa id and front panel' 
MARK EV KF1 
S31 50 





REGULATED DUAL VOLTAGE SUPPLY KIT 

±1 tj. 3(J\'DC t> SOCktia adjustable, tul ly aeg j lated by F airchild 
7BMG led 79MG voltage regulator IC KM Indudii all elec- 
tronic pans fun* capacitor*. IC i. heal tmks ano PC Board 
SU.$0P*rKlt 



MICROPROCESSOR COMPONENTS 

9.75 ZBOA-DMA 2B BO 2709 



ZB0 

ZBOA HJJ5 2102 

BOBOA 5. 50 21 102 

rr.OP.C 7.50 2114 

ZfiOA-PlO B.B0 2114L 

ZflOA-SlO 2B.&Q 41 IB 

ZBOA-CTC B50 I702A 



5 96 

1.50 2716 t.«0 

1 BO 2510 11.95 

2 9B 2732 15.95 
2 9-5 253? 16 35 
J 00 2754 49 9B 
4.9B 






elriWA^- 

^*^ SPECIAL OF THE MONTH 
3512 EPROM 2732 EPHOM *1 Us |2CO.-S| 

^S9.35 ea. $9,95 oft. S/S13.50 3aVS43.20 

^\g- LIMITED QUANTITY 

^^ IC SOCKETS ttV^ 

LP WW J level LP WW 3 bevel 

5-pin 5r .75 5/1.91 22.pin 5/1 .62 E/4.U 

14-pin SJ4.W 5/2,40 24-ptn 5/l.rJO 674^77 

16-pin SfT.20 S/2B5 28-p-n 5/2.10 5/51J7 

■ 9-prn 5/1.31 5/2.941 tO-pm &V3.0Z 5/8.99 
20-p.n B/1.52 5/455 



B RA NO , NEW, | N B U Ift 

MEMOBEX 5VV SINGLE sVo-EO COU&LE .DENSITY 

SOFT SECTOR PISKITTE, 

10 tor $21. SO 100 fo? $20000 



POWER SUPPLY KIT 
OOOVDC REGULATED. Uies UA723 and 2N30BB power 

trmiLiior Outpui can be idiusFed From 0-30V ft 2A. Com- 
pkic W|Ih PC Eteard and ill nletlrorvc perl*. 



TRANSFORMER 99.50 eat 
POWER SUPPLY KIT 810.S0 u. 



WEM^36 FM WIRELESS MICROPHONE 
TEET MODEL WEM-36 n a Factory assembled FM wireten 

micrtphaf * DQWirad by tWO AA SUB bSttenCS. 1 1 1 'a - i— : I s In. 

me range ol Sfl-l-Ofl HH* with 3 Ermraior cuchmU 10 meet 
wi ih FCC put T 5 regolet-ona ErenwnE n built ei * pfaihe lube 

rype cjue with an omm^dinKtionH alactfrc condenser mic 
ropoone unit By urtnxg a standard FM radio, a-gnal can be 
heard anywhere on a one-acre lot. Sound quality wu rudgad 
-very gocd" MODEL WE M^ 35 





Ne-.'tr weny abchit (Hilary. becBwae it hai none. 1 E asy to cany In 
pocket and handy io use Ideil lor emerTJoncy hgnt 11 ganer 
itee mown electneny by laoeejiing g#ap lever Putonemyour 
car. boet. c*mp»r or home You may need n lome lime 1 
EXCLUSrVE $3.95 ea. 

FLUORESCENT UGHT DRIVER KIT 
I2V&C POWEREO. Ugfn*upB-l5Wali rTupreaceiTl Light 
Tubas. Ideal For camp-a*. outdoor, auto qr boat Kit includes 
high voltage coil, power iranmtor. heat sink, ill other elec- 
tronic pad* and PC Board, LigM mbe nol included. 
SE.50 Per Kit 

SOLAR CELLS 

5V 200MA Ideal lor all fciiuji rsF loiarproFtcu. cell! can be 

pvt -n lerwr* to double voltage o* parallel to double cunvnt 

$1.99 •■ 

FOR COMMERCIAL FREE TV BOX BUILDERS 



MCI 358 
MC13SQ 
MCI 330 
LM1455 
LU380 

Sanyo UHF Tunai 
Capecitpr* Se1 
HeSIIoIS Se! 

Trim Poii/Capi Set 13 Be 

Pot* end Knobs 2.00 

We sell all the above component* in a package ior9l2f> 00 

and you will recewo a Free pre-dntled PC Board anri inetnao 

tKjni il no charge 



53 CO LM7B1S 

2-2$ NE565 
3 00 
1 00 

2.00 
3JS.FXF 
12 50 

2.00 



IC Socket Set 

Melehmg X Former 

To'-oid CO'H iSei 4 

Speaker Cabinet 

Power Tramrormtf 

1 BV & SOOmi 



SI 20 
219 
100 
200 
1.40 
3.00 

129& 

3.50 



DELUXE VERSION OF COMMERCIAL FHEE TV 

VCR COMPATIBLE i 

MC4556 Sanyo- UHF Tun. i 

MCl 350 IC Socket! 

MCI 330 Tranitgnner 

■MC 1 49B Matching TrAnaJu -i-er 

LMl o&9 Tnrnprrr* 

NE554 Ree>ston. 

NE565 Capecilon. 

RF ConnectOH 
Pot* 6 Knotri fir Switch 
Woodgrun Cefiinet 
We Will sell you ell the above components in a pack«ge tS4 
5175 00 md you witl recede a t»g 4ji-i'tfl PC Board «nd 
ii'ilrucEiDns a1 n-p enlra charge 1 



SHIPPING AFUD HANDLING CHARGES 



Undet 560 00 Purtn#p* Over 550 00 Puichjj 
10% 55k 

16% 10% 

25X TO* 



STORE HOURS 
10-7 MON.-SAT. 
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BEC BILLET ELECTaWMCS 

P.O. BOX 401244R GARLAND, TX. 75040 (214) 278-3553 



Sound Effects Kit $18.50 

Th# SE pi .u r ji-nlf lr HI M:.' 
gflTO' C7* i-'jnf '3 f'CHJIMl 

lha rr* Tiiu IrwlrWwVti 
■MTM7T iHHtf Chip, 1h* 
bontf prCPrlflBl Mni| of Mlhf I 

P >#,i;n; and p«I i> 
| prc-jrjm Hw vuiouf wn- 
IwnilKinnrtlhH SLF Oscirtilor. 
VCO MrM* Q*# Shot iir 3 
En« k^f Cflrthen AGH>adOe 
Amp Ifj •! ijS-13 Sd impAwrntnl 

ttl AdjUllUlla Pulw G*r*rj- 

W La** Co(nis»i*r} j end 

Mullifll»p. QSC Jit3' 'Df ifJI 

PC 004rtf iNluFM 1 *r6t«j|i(» 
lit) |p ill*" lor iri*[ jtfdtd 
C-I-: j-:rv tmlr pi c-jr i Titled 

I(J ElL>.E|ll<Ed t« t s pi di m ni . 

Pha**» Ohfl4. UtMt Trttft*. or 
Bfrneil an inlmira nvrrvbef H 
dHSw whA T^ir l" 1 in ■ 
nni^ipl* pi ippliLJliCr.l Thi 
l«* flf<+ MtMM ** evil 
ill dti n-y Tiji.iil r rng ' amming chart) ird dc1.a-ird .'C-ir' np.;> 
ipeiMi£i!>&i-i II luni Migv biiirfy [Ml nwhidedi On bav d 
100MW JiT.p m.ii rj'iuc 1 imill speiKfH (Ji^cl'j CK <h» y-n-l can t* 
canceled Ip rfl'j' ilercp with incredible niulll" -'Speaker npl 
■TrEluSedl 1*477 h InekMMd. Available aeparataty Kw Sill aaeft 




7 Watt Audio Amp Kit $6.9$ 

SHALL, SIN OLE HVflHID IC AND COMPONENTS FIT ON A 2" 
i IP PC BOAAD [INCLUDED*. HUNS ON 12VDC. GREAT FOR 
AJHlT PROJECT THAT NEEDS AN INEXPENSIVE AMP. LESS 
THAN » THD # 5 WATTS- COMPATIBLE WITH SE-Ol 
SOUND KIT. 



The 
Super Mvstd 

Maker ^ 
REVISION 2 ■--"" j3| 


Brilfh^uA * Cc*rn* vrlBv 35 pn-prc-g rimmed! 

^■jl lu-r*M 

B^>^ * Ombei«rd7wi,nunp|rr.ifdnin»S 

PJVS ■ Wtfrfcl on 12VAG £>r 


{Bilk KM) N^ 
SEE SPECIAL X. 
OFFER BELOW 


J^ * Ul*t*iihlf'2?MOra7l8EPflOftt 
, jrf*^a" a*panifld [una playing capab>l- 
7T ^^*^ iiy Liitmg acnuiie prt-propr/amfltati 
X>^ ROM. 



A tru* eleei i cn»c nivu; maker tMMd en a mi«oproo#t«M ctup The Sup*f Muuc Maker i» ih> 
only hit th*l i'ivrt **iy addition -OF pre-programmed lunea bf ci urging In una nurnch-y chip 
IflOM | Ov*r 3D Cif l»renl RDM » *M7i pvb* SOD I lino* no jvail ablr» U» U*J kit Tor a Car Horn, 
Pwrtutt, 0«w Annpunc it, ate II ysu have an EPROM prog ram m«r o<jr manual litli yva haw 
to program your own 1unei Kil Inctodoa. quality pUtatf and dfiirad PC Board and all 



OPTIONAL ACCESSORIES 

□JP SWITCHES On* a pot, onaS pc*.. lefttHH addraaa , 

WALLPtUG TPAHSf OflUER far cj:*rilipn hs-t 1 1T VAC hcuir current 

INJECTION UOLOf Q PLAS T It CAtE * -cui-.tHr, (rein: 1 raar p 3 t*H lujEdW<jra 

ind 1 1 irt po3 'olary iwitchaa (r*fiic« oi P iwiicha*^ , , , . . , 

HORN SPEAKER I win. It Ohm iwlft nxumlHvg brae hat -. , * „. 

IPtCIAL OFFER 
Buy a Swp*r Mui* M.fear H,1 Mf J54 ti and gal FREE, a 3TH ROM 0« 
«wjiw Iuoh Tim ffHtf gnva you cvbi W King* io dioc« from' 



Doomsday Alarm Kit S99S 

II you hav* ireutHa Umpmig and ysu wouW liha Lha- ntat d Eh* naighborhasd la Hura your 
T,.sery Ihn.T l.ln l.l^le hil wiH t* (pr ypu' There li noway LG ictiKllBly (Jnscriba Urn unnrthly 
HOWll. KTtami ind lonai thil coma chjI al 1his hit, Four Morale lane o«l|l||onara macad. 
cancaHladtPdilappadBl a varying rats lOWaUiol wytoundi, AgraairuoKrtorapra^icU 
'turpi*-' alarm Compieta wiih PC board and all nDcaatajy componanLi **§* aeoakar. Fwe-12 
VDC ORDER DA-C'2 



THE PRESIDENT SAYS: "HOGWASHIT 

After (akjnfl one look at the TRIPUT POWER SUPPLY our engineer declared that the 
units were worth several hundred dollars each, Ha pointed out the engineering, high quality 
construction and state-of-Ehe-art interg rated design In support oi hie position. The Pr«idenl 
of 8EC more pragmatically pointed out the already full warehouse and the two trailer truck 
loads of power supplies waiting In the parkins let, and set the price to move them QUICKLY I 

62.50 

Plui S5.M Frtlgjhl 

31 lb*. 



• LBjiT 13 CQUPiETEL* A3Si.MCl.IuH 



• &hct C 'c-jil Prailaf Imm 



3 OUTPUTS 
12V O «A 
5V ^ 10A 
-12V Q SA 
INPUT ^05 - 1 




rr:-j: ii n* ■,:!■ tk im 
' Scnanuti^i uid mni 

< !".'fil.: L'EO* IV, 



ONE TIME OFFERI LIMIT TWO <S> SUPPLIES PER CUSTOMER. 



COMPLETE UNIT 
{as yf.u racatva IE] 



* COD MINIMUM 120.00 * ADD S2.M FOR COD'S 

* UPS DELIVERY ADDRESS MUST ACCOMPANY ALL COD 
0HDHH 

* (1. » HANDLING On CUiD6R$ UNfiEA H(U0 

* VISA, BC CARD* OR CHECK 

* ADD CIS FOR SHiPPlHG 

* TEJCjug ntSlOENTS A&D 5S STATE SALES TAX 

* ALL FOREIGN ORDERS AOd ^i> FOR SHiPPlMO 
(CANADA 1S*«] NO FOREIGN COD'S 

* CALL (2143 274-5555 TO PLACE CREDIT CARD OR CDD 
ORDEP- 



HITECH KITS 

EDUCATIONAL IN NATURE FUN TO 8UILD AND USE 



LCD Muillmaler 

The jtloreLiblci LCD Mulimiclcr High accurar.v IS 
rang* largo 3!-! digit (IMM wiia dioda lait. autP 
poloiritv and IQ BaiL mdicatM. FulEy Auemblad 
M*4aL 101 .... S&9 95 9 V Batlarr SO.Sfi 



0-50V 3fl Regulated 
Adjustable Power Supply 

With pvriiojii proHrctiom and LED 
power on indicator. Aitam S2S. 5Q 
HKIPB03 KliS24.se 





SOW Single Channel Power Amp. 

Compact power an\p wiih volume, troble 
and battt contrail. Excellent for booeiina (he 

iMwcr o^ your portable radio, or caumir. 
C onniKllo your TV audio and expo nonce Ihi- 
real aound or your TV \y n% :,irr- 
HKIT'300 AttmS2155 KrtSIS.aS 



ProgrammahlB Music Doorbell 

Etec+ronic door-baM thai hat 9 prugrammablffl ione«. 
Uoei CMOS lar low pownr conaumption and hii 
rwio ihut-oh ItaiLT^ 



HKlT^7A 



7 Digit 

Universal Counter 

Univeraal Cotrnier eounu up 
to SO MHz and '■:;■ million 
evenia. 7 large 0.5" digila 

<'.r/-,:,-\ nme baae. H-ij- per- 
formance. 
HKIT-BSA Kit 349.50 



Aaam SI 6.50 

k« $ia.w 

< 'JV BaiL CUUh.. 




Transformer for KHs 

iit.H \-.?..\ S7.DO H KIT- 300 EiO'iQ 
HKIT-S6A S6.H HKIT-503 S12.SO 



35V ZA Quality Power Supply 

PTOVJdei 4 rnflfjea O) Current hmi!:ng up to 2A 
Ui«s prcr'Eian fgnuilation ind powar tranart- 
io* booaiar. Ann S24.SO 

HHITD3A ■;.•< wi ■;.-.' 



Function Generator 

Oeneritaa IninatB, aquara i>r sine 
VAtiHL 1 Hi la 100 KHz. hJeaP lor 
losling audio iTipf ArsEm $35.64 
H KIT-SB KHS29.U 



Triple Output Power Supply 

+6V 9 1 ,5A F*r logic cirwiU and ±1 2V I A 
lor i-i.i' eircuils ± 1 5V or± 1 9V avail ■ 
able, specify with atoth"! 
HKIM2S Kriei7.Se 

Atairi $20,ScV 
Tranifonmar S7.60 



To Order, sqnd cback Qi 1 morny OrdHi Id: 

Hitech Electronics 

4425 W. Sojiulvoda Blvd.. Torrance CA 90505 

Phone Orders: (213) 371-2180 

VISA and! M/C wcl'cpmcri. Wmin*um Order 1B.D0 
Shipping pi-d H a nr|i mn S2.00 CArclicIcnt add Q% lex. 
PLEASE VISIT OLJH STORE, Open 10:00-6:00 Mon. invu Sat. 
Sp«tal dftacounlt avalatile id •ducationjf irniihrtiona. Oaalar Inquinaa, rnvttad. 
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Bare Bones APPLE II 

r/o "* 

7 Keyboard 



w/o 



r /< 



Pwr. Supply 



s 450 4 * k 

4- 



Micros witch: 

Keyboard /Pad- : 

*95.oo j 



Power Supply : APPLE 
5amp.: -Reference Manl. 
*124po ; *18.oo 



SPECIALS 

825S — *S96 
8748- 8 — *3L00 
3341PC-*2.00 

MWS060 — 35t 
MC68O0 — *7.75 
MC6802 - *1495 
MC6850 -J '4.50 
MC6821 — M.95 



i.e. 

MASTER 

$58.95 



GLOBAL 
LPK-1: 

Logic Probe 
Krt- complete 
ntothing extra 
to buy Mm. 
pulse width 
IQflnsec- 

*ia95 



REAL-TIME CLOCK 
CALENDAR (MSM 5832) 

huiwi.M Mono W»iai Gait CMOS IG 

flatanjf 

Tim* htH.Eh.Da1i* Year * 

'GUh Or»^t*dl 

\ nn Data EU» ^ "7 y| C 

IBie AOdresi '■™ 

-fl/ w Hotd Snttoc * 

Mrtult Siyn.il XTAL 

'32 7«aKhj ilal rjuntrol * 2.85 

h 5v Pew Sup 

"LOW Power DilWpJJIiWl 



BisKLTT^ALTTT 

WABASH 

5W 8wch 
SS/SD *25.00*25.00 

SS/OD 2Z4C 3040 

DS/OD' 32.40 3Z40| 
j^ Box of . 
T* 10 pes T* 

QTY PRICE AVAIL I 



COMPUTERS 

ATARI" 800™ 
COMPUTER SYSTEM 



*0Ow.'16K *35O00 
800W/16K »699.00 
*800Computef w/48K 

& *825.00 



ATARI PERIPHERALS: 



Printer "825"- 650PO 
Disk Dr'TO"- 48S*> 
RH0fd'41(r- 82PO 

P - ddl "" 5rl > 16,95 
Joystichlpr.r 
32k RAM- 17996 
Basic Curt- 49PO 



Asteroids . 

Missle Corn^ 32.50 

Sup-BHt-Qut 

Ass»m.ridit-4aoo 

Ster Raiders- 4Spo 

Basket ball- 28PO 

Chess -3290 



♦ MONITORS* 

ZENITH (TJ 
12in15MHl. 

JCS. E 
12in1" 



ammkH 

12inT2MHz 
13ln CokYi 



S 1 



I Green Pt»s *,.___ 

Hl-Rer — *1 18.50 

2GreenPhos. *.——— — 

Hi-Res —^'155.50 

Nan glare 
iGreenPhos,- *16S50 
3.VHSm. - $375.50 



CONCORD 



1971 SO STATE COt. LEGE 
ANAHEIM CALIF 92806 

i714i 937-0637 *v 

rr '^-■-^Mtc*— w« ^0 



' ir> ',". *T - -r i -|. .1! , ^ 



a 'iffi '" 



P.O. BOX 



COMPONENTS 



74 LS SERIES 

» » «L|M TO 

li ** 74LS» -60 

u |j 7ALS91 So 

',. \± 7ALSAI 05 

'i y, .UIS93 l» 

m 2A 74LS9S 00 

2 24 74LS1D7 3* 

, ;, 74LSI09 ill 

J II 74LSU3 -0 

I BU 74LS114 U 

-,-. 34 74LS122 40 

JT 3 j 74LS123 AS 

ift 30 r4LS1ZS w 

„ jB 74LS1H « 

Li 3, 74 LSI 12 JO 

■J.. £4 74LS13« 50 

\i X-, T4LS13B AS 

J! 50 74L513S .« 

[1 j; 74LS14S 1 10 

„ Si TALSiil 70 

■ r. 70 74LS>50 70 

" 24 7*LSiS7 ?0 

U 35 74LS1S9 TO 

,? 35 74LS161 *5 

„ 4„ 74LS1S2 US 

fk 3A MLS 101 AS 

£ |S T4LS1W U 

OVNAMIC J1AM-. 



l^iSR- IS ^^ 

4V64 2O0ni 9 50 



74LSt65 
74LS1AA 
74LS170 

74 LSI 74 
74LS175i 
74LS19Q 
741 Sift 1 
74LS231 1 
74 LS240 
74LSZ41 
74LS244 
74LSZ4S 1 
74LS2*8 1 
74LS249 
J-*t.S«i ' 
74CS2S1 
J1LS2S7 
74LS258 
74LS2SA I 
74LS2BO 
74LS273 
74LS27S ! 
74 LS 27ft 
TALS2B1 
74 1 S3 73 
7*LS174 
74LS377 



T400 SERIES 



M12 

7413 



m 



M 

74144 
74145 
7414S 
74154 
M1|7 
741 50 
74161 

74m 

74174 

74181 
1393 



74 §9 



t*S &£Ri£S 



STATIC HAMS 



2114 2 00 

2114L 200ns SSI 
hm6116 200hs 11 50 



120 

120 
775 
375 

10 50 
4.sa 
1« 
1 15 
1.50 
55 



| (MS* 
| S254 

HC1130 
| htCilH 
| MC13M 
| WC145B 
| LM3AD 
| L.M3W 
| LMH& 
| LM741 
| LW1310 
I LMIOOO 
ItUlSSft 



CPUS 

| ISO 6 50 

I ZOOA 5 00 

[ ;aoA p*o 6 do 

I 5502 G 00 

| SS02A r2 00 

a 40 

7 75 



UtOflE WISC 

B213 

S216 
1103* 
UPD7U 
AYS 10I1A 

14&A 

MC-S602 
WCSS21P 
HCCUO* 



14 95 
4« 
4 50 



MtOO 
74S02 
74.503 
7A.S04 
74 SOS 
74504 
74S10 
74S1S 
74S2C- 
HS22 
74S30 
74S37 
JMIS51 
74S*i 
74S74 
74SB5 



1702 
270B 
2716 ■{ C>VJ 
TMS271& 
273215V I 
TUS2S12 



74s«e 

HS112 
74S1M 
74S13B 
74S140 
MS15B 
74S1?4 
MS 175 
74S1S1 
74S1S2 
MSiAfl 
745240 
74S244 
74T>4Vl 
74S47S 



I id 

Ml 

i to 



4&j 

2 7S 

3 50 
^1 10 
g 50 
9 SO 

1 L oo 



4 24 lOMt. 

2 S* t'S 5S »» 

500 frr4 Mm 

SOS B'fl OOaa 

13 SO *r 9 24 ea 

11 50 BM3 25aa 



VOLTAGE REOULATOflS 



I.C. 
SOCKETS 




W12 TO 

ports to 

XVV. TO 
10H7 70 



fO/120 

Wl JO 

lOrl+O 

ipviao 
ntuo 

10/? TO 

■van 

ttrlQO 

l&'JSrO 
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SCR SUPER- BUYS 



• UHF-VHF CONVERSION KIT. 

Complett w&ti PC board, all nsqukrw com- 
PonsnB: eoDlmi won tpeoJier : and oomprs- 
tienjlve brochure Incl softs mcrlta. boari lay- 
out mounting and hook-up diagrams ports 
1st and aB»m Wy and «f-up liKtructtoni $ 1 1 9 . 00 
Ai pad* art Indusrrtat prim* quality. 

• NEW ZENITH 2VM-1 21 HIGH 
LEGIBILITY CRT MONITOR. Features 12" grwn 
phosphor CRT, witti 15 MHz Bandwtdtti 40 
or 80 character wwms are operator swttcrt- 
saisctabis. Fully ccmpmlwewtmao-ooiumn $1 1 7.oo 
Appfe cards, tic. 

• MITSUMI - MODEL UES-A55F 
VARACTOR UHF TUNER mtQ pjuQf. 

470-8SOMHI $25,00 w 

ANTENNA INPUT 10 lot $220.00 
300 OHMS 



Our 

Own 

Famous 

Kit 



Our 
Factory 

Direct 
Price 




• SPECIAL - 



2200MF0 40VTCAP 



-*3fr 



10l=r $13.S0 



• I.C. SPECIAL LM 565 IOfctS16.00 

• H.D. TRANSISTORS 
SPECIALS 2 N 3055 10 tot $10. 

2SA 7*5 S4.00 «0- 

2SA 747 B $4.50 M. 

2SC1116B S325eo 

2SC1403B S3.Q0ea 

OUTSIDE CAL 8O0-B54-8660 
INSIDE CAL (714) 5Z7-2554 
or (213) 603-9385 

ELECTRONICS INC. 

VISIT OUR NEW SUPER CENTER 
5303 Lincoln Ave., Cypross, CA. 90630 

Pay by CHECK, M.O, VISA M/C 

S10O0 MIN OROB HANDLING/SHIPPING. S2JS0 

UPS ANVWHEW IN OONTINBfTN. U.S. 



CIRCLE 70 ON FREE INFORMATION CARD 




JOIN the PAKf * 
Our PttkMen Bytes the Buck 
» f6uc0a...$<ave.t 




m 



Rotron 35 C.F.M. 
115V SPRITE FAN 

■ 3300 PPM S Walls 
- i i a Illllltl iDi 
Ct.Mo.7M ^ 

Reg $14.88 9 * «Co*» 79 



Lambda SV, 20A power hybrid 
VOLTAGE REGULATOR 

Power Dissipjnon 770 Wans Positive 
Load !:i.i:;i..i.-, in.., ,,■ 2*. 
Lint Rwgulalion 001', 
Shorl a Overloid Pro1e,:ied ^ 
Cat. No. 7302 R"0 $59 * |4 9 





W 



ASTEC TV VIDEO 
MODULATOR 

. Ccrivcili to ?S Orim TV 
Input on Chnnmla 3 « < 
Cat. No. 7 206 



R.g $8.88 $7.49 



KeftroniCS 86-Key ASCII Compatable 
COMPUTER 
KEYBOARD 

» Low Power Consumption 
r 5VDC i 540mA. fc 40 mA 




- 1ZVDC 

. Size "It? X 17 314 



Cat No 732B 

Reg 

* ! $44.95 



$38 



Morse Play/Record 
8-Track 'Cassette n&f;* 
TAPE DECK 

' HriquirrJi , l?V0C 
* Si/f l'i I ? K 6 3.4 It J V2 
r.dl No. 7344 



TWO DECKS 
In ON£' 



Reg $44.95 




$38 



151/ 500mA 7 V I Amp 
TRANSFORMER 

. I 5/8" 
X I 31 
Cat. No. 

$ R 3 e ?9$2.99 



' "43 5J)P 



HEADLIGHT ALARM 

REMINDER KIT 

, 75 Oo BuzlLno Sound 
. Raqulra* 7-17VOC 
Cal No. 72 19 

Reg $5.89 $4.99 



25 Conductor D-Subminiature 
CONNECTORS 




O'd*. 8* Cat Wo 
ft f v pr? No 
type No 
HS- 232P Rob $3.95 53.58 




WHISTLE-ACTIVATED 
REMOTE CONTROL BOARD 



. Complate & Ready 1° Use 
» Submidi FET E IflC t r osl a t K 

MicrophcJie 
. I0OK ohm Sonsitrve Contfo 
Cat. No. 7052 *A J Q 
Reg 53.79 ^W» I *f 




Cat No 
7 329 «« 
7330 ****** RS 2325 Reo S3.5Q $2-97 



Oidai by Mall □> Call TOLL FREE QQO- 34 3-3086 ln M a c a t I ( 6 1 7 1 I 4 & - 3 8 2 8 
Mon -Sat 8:30AM- 5PM ^yT* $10 Mir. Order ^--^S Add 15% lor Shipping 

( ftsri tot FREE CATALOG 

POltJ rOK/ni p O . BOX 94 2 . HE a . S LYNNF1ELD, M A . 1 940 



CIRCLE 57 ON FREE INFORMATION CARD 




Wr accept VISA MC. 
COD. CHECK cr MO 



ARIES ZERO 
INSERTION 
FORCE 
SOCKETS - 



cam actuated, true zero insertion 
tin plated solder tail pins - 
capabte oE being plugged into 
drp ■y-.--.-y"-: including wire wrap. 

Stock Na 

Mb. ftna 1-3* 24 BO 

11055 34 1 4.35 13.SO 13.60 

11056 20 * » 4 05 3-TgE 
11 017 40 S.9S £.39 4.AS 
nOSB G4 ID. £0 9 45 8.TO 



FIRST QUALITY COMPONENTS - NOT MAIL ORDER "SECONDS" 



Mm ordei $10 00 -add 
&*»5hpgar.d$1 DO Ins 



h $22, 50 

■a vs iith 



RESISTOR ASSORTMENT szsos - 700 pes ii #ach beiow asion d 

SlOCk NO, 025O1 1 •*- Of 1 0-1 2- 1 5- 1 a-2I-2 r-33-a&-47'M OHM 

StOCh HO- a35C2 10 H. or OB-a2- 1 00-120- 1 SO-iaO-Z2L>27i>33l>390 OHM 

Stoch No. 82503 tO ■*. of J fr>SM-bflO-e:0- 1 K-1 2K-1 ?>!■ 1 BJt 22K 2,7 OHM ««<Klm*r 

Stock No. 0250-1 10m. OP S.aK-a.flK-J.TK-S.flK-B.HK-S.aK-l QK- 1 2K- 1 BK' 1 BK OHM 

Stock No. o2M>5 TO«. Of 23K-27K-33KMK-47K-5«K^fiK-a2K-tOOK-1 20K OHM 

Stock NO U250fi 10H. of 150K-1SdK-22DK-2TaK'33OK-39OK-470K-£A0K'eS0K' C2C-K-OHM 

Stock HO, ta 507 ;OM-Of IM 1 3M-15M I »l*-2-2Ka.7M^3K3.UM-4,7M S.flHOHIA 



WILD ROVER 

Tougti jw ii ch c aosy it 

OpflTSIiflO metkdfi 4 005 without (tie 

uSC ol a ItTVil'Cd Jim £/lrpmply Irjj: :j-~\ J 

and on witn row noise Nofmmiir open - 
roied 1 1 S VAC. I 6 amp-30 rriillionm f«- \ 
sistancB - 61 S radius bv ISOinick 
Sioch no 1<tt 10 J5 

12090 (OB IHl 1H 



00/40 ROSIN CORE SOLDER 

Slack L«n e lh Waiiffhl 

Ha On imil Id: ;■ Pr<» 

S0075 oas t 1.! 

SOOT* H2 2S 4! 

M07T MS W S 

SOOT a 033 Ji 1 - 

10079 032 W 5 4 

500BO 033 17 5- B 




TIWIRE 

WRAP 

SOCKETS 

T.n ulaled p^DSphOi 
b^onza con lac: - 3 wrap 



Stock 
No, NO Pfn* 

naot 

11302 
.1303 

11304 
H30S 
11300 
11307 

ii3oa 

1130C 



1-24 
S .45 S 



.72 




.60 
1.11 .H ,90 

1.30 1.12 1.02 
1.41 1,25 1.14 
1.71 1.52 1.3* 

2.31 2.05 1 M 



Tl LOW PROFILE 
SOCKETS 

Tin plated ctvwprvx 
trrjfnze con Jact pins 
wilh ga« 1 oh i aeal 

Steck 
HO. NaP.ni 1-24 25 100 




11201 
112P2 
11203 
11204 

1 1205 
1120* 
11207 
1120B 
1120O 



LIS i.13 t,12 



.27 
.30 
.33 



ELPAC POWER SUPPLIES -DC /DC CONVERTERS 




SlDck He. IJUH.'-FKppf OI«i?" 

13MH 
1-1 Olll in ml 144 ll»l 1 IS 



CLUK 

cutu 

C LAB I 3 

CL3JW4 

CLMI4 

I DATA fit 



4 & ' r 
4.r>T<a ■ 

4O70 

4&T ■ 

45-frj 
4IOT0 ■ 



Ml 19 

MM 



FO« DC'DC CONViaTE*S 



TEACHERS-STUDENTS- 
HOBBYISTS 



Send for free flyer on 

Electronic Teaching Aid Kits. 

Price* start at ^ s come complete with 

gH Ji 95 ri11 ■ r:nmp^ntrn:s P.O. 

5f"|ti _ board and learri-as-you- 



each 



go instruction manuaL 



ELPAC POWER SUPPLIES- SOLV SERIES FULLY REGULATED 




Cvxci 



|"'iWsrj| 



tCH,V>^5S 

KLVK.-4 



3JH (Trtimi 

1 5A *-T/IEMrt 

1 u 4-M»jnua 

ii Jii, 4-ln*rA& 

»OA SrSJi»4l-7,'*iJ-ir 1 • 

4 OA M-l'l'll]^ )« 

3 3A S-*--|*4-7-'l*>3.-"* 



FlB*4 MWIU4I4 



J0*V 

ia» 



D*it,lJ,t*, ( |l B *3ClLWrt« , 



HUNTER TOOLS 



o 



i( 8 Blade*, alios .080, 1/16*. 

BU 1 S/ 1 B". 3/3Z". 7/64". 1 1S". 



5/ 16", 3/32". 7/64", 1/S", 
8/64", S/32" 

«TOC)S MO. m~ 45 






PIN FORMING TOOL 

puis IC's on their true row to row spacinQ. One 
stde is for .300 centers, F lip tool over for devices 
on .600 centers. Put device In tool and 
squeeze. 

ONE TOOL DOES 8 TTiru 40 PINSI 

Stock No. 11059 $1 2. 95 



nTrnrnn 7mostpopuia/stK 



sizes - 
9/32". 



Nutdrlvar Kit 



$21. 



95 




CRIMPS >10-*24wlra 

STHt PS sfll I !t ' ; 2 ■ 2 2 a nd 
strandod # 1 4*24 
SCREW CUTTER tor 6 
most common screw sizes 
CUTTER and PLIERS 



MODUTEC 



A. 





IQJ 



Miniclamp AC Voll-Ammotor 
allows singling one conductor out of 

many without disarrangement. 

Stock No. AC Amptiti Pries 

13730 t>2SA 139. SO 

13731 O-SOA 3a. 60 

ACCES&OHY UNE SPLITTER 
al lows fast read i nos of AC power con- 
sum pi ion of plua in equipment with- 
out sepiaratian of iaads, ft 

Stock No. 13727 $9- 95 

POCKET SIZED 
BATTERY TESTER 
for all lypss ol small batteries from 
^.35vto4.5v <&4 q«i 

Stock No. 1 3733 * I iD* 

VOLT-I-CATOR 

automotive diagnostic mater plugs 
into lighter socket and Indicates bat- 
tery condition and charging rates. 

Stock No. 1373* $12, BS 

AC VOLTAGE TESTER 

plugs Into any 1 10v service racept- 
able to check time voltage over 50- 

1&0VAC «q 95 

Stock No. 13735 !>y, 
VOM-MULTIT ESTER 
versatile Votl-Ohm-Mllliarn meter in 
smaJi package _ K 

$1 3. 



Stock No- 1372ft 



Drawer Q Mllford 
CO. NJ 08848-9990 



TOLL 800-526-5960 

FREE in NJ (201} 996-4093 



> 

Q 

c 
o> 

-i 

to 

CO 

105 



CIRCLE SO ON FREE INFORMATION CARD 



( 1BW 



7400 



SN740ON 

SNrwiN 

SNJ4MN 
5N740JN 
SN7+MN 
SNWN 

5N7405N 
SN7401N 
SHHMH 
SN7409N 
&N?4lS.--J 
SNTfJlN 
5N741JN 
SN7413N 

scmuN 

;■'."■::■:■■, 

SN7417N 

SfOUPN 
SN7421N 
SN7422N 

SNMMN 

Sf4?4»N 
5f474»N 

SNT4BN 

5N7439N 

S'i fii.;r, 
SN7441N 
SNWJN 

5N7444N 
5W7445N 
5NT446N 
St47447tt 

5MM»N 
5N745iN 
SN74S3N 
SN74S4N 
8NM»A 

iN,'«]N 

5N7470N 



74LSQQ 
74 LSD] 

74L502 
74LSOJ 
74LS04 
74LSCS 
74LS«. 
I4LS09 
74L.SI0 
74 LSI t 
74LS12 
74LS13 
WLE14 
74|_SL5 
7*L520 
74L521 

Husa 

74LS2* 
74LS27 
74LSH 
T4L5J0 
74|_SB 
74LS33 
T4L517 
74LSM 
74L54Q 
74LS42 
74LS47 

74LS±i 

74LSS4 
>4L5S5 
74LS7J 
74L57* 

74L575 
HLStt 
J4|_S7| 
74LSU 

HLsas 

74LS94 

MLS90 



74500 
74SB 

74501 
74S04 
74S05 
74S« 
74509 
74S10 
74S11 
7451S 

74522 
74SJQ 
7452 
?4SB 

74551 
745*4 
74S45 
7*574 
745K 
74S112 
74SII3 
745(14 



SN7473N 
SNJ474N 

5N74TSN 
5N7474iY 

5N7479N 

5N74BN 
SN74tlr4 

SNjHftN 

SN7409N 

SN74»N 

SN7491N 

5N7492N 

5N7H3M 

SN?t*IH 

SNJiMN 

SN74HN 

5N7497N 

SNMHBW_ 

SN741WM 

5N74LD5N 

SN74107N 

SN74109M 

5N74IU.N 

SN74121N 

SN74I22M 

SrJ74l2JN 

SN74t2$N 

5N74IJSN 

SNMI32N 

SN74I1SN 

SN74HEN 

SN74L42N 

5N74L43.N 

5N74I44N 

SN74143N 

5IM74.L47N 

5NH141N 

SN.MIMN 

5N741&1N 

5N74152N 

SrVMlWN 

5 N 74 1 54 N 

SN7415SN 



3.S 

149 
S.W 
.79 
1.9S 
1.29 



74LS 



74L592 

MLS93, 
74L595 
74L59S 
74 L 5107 
74L5l« 
74 LSD? 
74LS1SJ 
74LSN4 
74L512? 
74LSS23 
14LS&25 

?4lslj:- 

7IL5L33 
74L5LSJ 
74LSL31 
74LS13S 
74 US 151 
T4LS1H 
74L5L54 
74LS155 
74LS1M 
74LS1S7 
74L515I 
7JLS1KI 
T4LS161 
74L51K 
74LS1« 
74 LSI** 
74L5J65 
7*l_S16t 
74L&169 
74L51N 
74LSJ7J 
74LS174 
74L5175 
7*LSi*l 
74LSS50 
74LSI9! 



LIS 
LIS 
1.15 



5N74155N 


.n 


SN741SJN 


«5 


SN74M0N 


i? 


5N74J61N 


jt 


SN7416JN 


H 


SN74163N 


.n 


5MH1C4N 


■ 


SN74IHN 


M 


5N74]«N 


L^ 


SN74lt7N 


i n 


SN74I?DN 


I M 


5N74I7ZN 


4 V^ 


SN74t73N 


I M 


SN74I74N 


Vi 


SN74I75N 


n 


SN74|]fN 


-?^ 


SIM74I77IN 


.73 


SN74I79N 


i « 


SN74HMM 


.» 


£M74II1M 


r^ 


SM74ICN 


.71 


SM74t*4N 


L« 


5Nrnaw 


Ml 


SNTHMiN 


v» 


SNTilflN 


I 8 


SN741MN 


51 


5N74L9SM 


M 


5MM1HN 


IS 


£NT4lbM 


j(» 


5W7*1«N 


Jf 


SN74197M 


J4 


5 T 4 7* LC-iiN" 


1j49 


SN741MIM 


1J» 


SNMSJM 


1.S 


SN74S1N 


.» 


SN142HN 


l.«S 


SNM77IN 


.71 


Lu?i-:zit, 


|.« 


SN74ZMM 


!,*■ 


SfiHZiV-i 


Ltt 


5N706SI4 


Jt 


5N74366N 


Jl 


SN74367N 


Jt 


SNW36I-N 


•1 


SN74JMN 


! M 


SNW3JM 


IM 


74LS392 


i I 1 . 


74L£»3 


1 i c , 


MLSW 


iJl 


7*U5]95 


L.I5 


74LS357 


Lll 


74LS221 


lit 


74LS3M 


:.-'! 


MJ_S5*1 


' ^ 


MLSJ4J 




MLSJ43 


\M 


74LS344 


i m 


74LS24S 


7W 


74U534J 


i.ia 


74LS24I 


! H 


74LSW 


1 ■- 


74L5Z51 


M 


74LS25J 


M 


74LSS7 


S 


74LS354 


74LSKO 


n 



HL 

?4t.S:7i 
NL9H 
74USZIJ 
74LS?» 
74L5?»J 
T4L.S?M 
P4JLS3H 
74LS3SJ 
MLSSS 
T4LS36B 
74LS363 
T-4L53H 
74L5373. 
HLSJM 
74LS175 
HLSm 
7*LSJ93 
T4|_£»S 
7iL5*» 

*]L557 



74S/PR0MS* 



745124 

74S153 

745134 

74S135 

74S1X 

74S3H 

74SJ39 

74SI4Q 

74SIS1 

74S1U 

7431S7 

745 LS3 

74S1S0 

74S17I 

74S175 

7451M' 

74 £19* 

7451« 

T4S19E 

7452U 

MSStl 

74S2C 



US 

J.J5 
Z-25 



745J4J 
74SJ44 
74S351 
74S253 

74527 

Msaa 

HSMO 

74S26D 

745257* 

74524S* 

T4JSI73 

74SJ74 

74537* 

745471* 

74547?" 

745473- 

745474* 

T454?S* 

745570* 

74SS71* 

74S5T3* 

745573* 

74&M0 

74SH1 



CAUM I 

CA30IJH 

CA30SH 
CA3QJ9H 
C/OC4*M 



7>15 

Ml 

J.S 
1.30 

La 



CA-LINEAR 



CAXUM 2.00 

CA]J£?N 2.00 

CA20KN LM 

CA2M6N .** 



CD40DD 
CD40Q1 
CD400Z 
CD40B 

CD4Q05 

CD4010 
CD4011 
CD40J.2 
CD4013 
CD4014 
CD*0]i 
CD4DU 
CD4017 
CD4MJ 

CDcCCQ 
GCriCI 
CC*£G2 
CDtO?3 
CD4024 
CC4B» 

CD40S7 

CM0JI 
CD4QM 
CD40U 
CD4034 
COWS 
L CDt04fl 



2.« 



CD-CMOS 



CD4C4] 

CL4S*! 
CJM044 

CG4W 
CD4047 
CCH04I 
CCMOt» 
CD40M 
CDIffiJ 
CC340S3 
CQ40U 
CWM 
CD40M 
CD4CH 
CD40U 
CD40U 
CD*ffi3 
CD407O 
CD4Q71 
CD4D72 
£ 0*073 
CO407S 
CD41076 

CC+MI 
CCMOU 
CD4flft3 



1.14 
?,» 
».« 

1.49 



ca<»3 

CD4M6 
CD*»? 
CD4HH. 
CD4S1D 
CD4S11 
C04S12 
CD4S]4 
CD4S3J 
CD4SU 
CHHI 
CD45H 
CD*S» 
C04H 
CD452t 
CD4S29 
CP4S4J 
CD156? 
CD*5U 
CE345U 
CD45H 
CD472J 
CO*7J4 
MC14409 

m ''■>.'.■■•'■::• 

MC144II 
MC344I2 

MC]4*E9 
MCI44H 

MC 144*1 



LB 
1J9 



CAJCBN 
CA30WN 
CA3130M 
CA3140H 
CASlfiflH 
CA3-03N 
CA56O0N 



M 
,79 
2J5 



S,« 
5.4S 
5.54 
7.» 
7.95 
4.44 
4.44 
5.95 
5,95 
J.'A 
1.95 



MS 

1JJ 
IJ4 

1.43 

MH 

199 
L49 



Z.79 

U.H 
2-79 
2.49 



17JS 
U.9S 
15.99 
15.95 

7.*5 
IS r 95 

t4i 



MICROPROCESSOR COMPONENTS 



1191 

2101 (1101) 
HO* 

iita-z 

2111 (1.111) 
2H2 
2114 
21 14L 
21 14-2 
11UL-2 
2141-3 
2147 
: "J J 



TKS4045 
3101 

mtasrtmti 

HU4J11M 
HU4H6LM. 
T*« (3.101) 
74G9M IHSU 
74C92I 

nan won 
r4MB|ini 

74S1BfcSJ4«, 
T4SIDH>1*ID; 



170-A 

270t 

TUSI4H1 

TU523J7 

TUS»W 

TM.S2-71* 

1711 

273J2 

2T4» 

MUZ7M 



STATIC RAMS 

75*t1 ItWfttl 

M«W 4£0nt .. 

IA24XI [3»n>| 

1U4XE 450(11)1.. P. 

74*14 4»ld 

»fiv* i4»cit:- "OS 

1D24M4 4S0ih} .. 

1074x4 i45*ii>Lf 

1D24i4 iJQQtt 

1024*4 rJOOnTft* 

U9&t |i»ni| 

1024i4 |70ml 

409fcl 450iu|i 

1^4x4 |450ml .. . 

259i* (45041 CUB 

tOS&il |4SCf!|.| 

2D4KB tOOfii; CW'K 

KwM I KS0n*j L f GUCB 

ih4 [50n} 

I5b4 [ZSOfttl CMOS 

25ft4 p3H mn 

l«24 X t UiCUCMM 

10Z4K1 (150(h) CHOI 

* I3VH] 



3Wii [K 



1{H4x1 



[35ml 
150M1 D.C 
|Mm|0.C. 

EPROMS 
iwis rim 

1424X- |45Qf4) 

JOikB l*Wii|:7i{ 

U9bB |4Mfli|HlJC?HZ 

♦197iB |450fill. 

KHM mom 3 wfliflt 

fOUKfl [45Dni> 

4tn« i45Ci-.ii . 

107*>J |*SCns.| W* *5V 
JligZxl I45DT41 ... . 
BH itm) 



1.79 

.. . its 
J.» 

.4,99 
I 2S- 1/14 86 

249-1/1 1H 
I4S-|/1».B5 
2»-*/U.9i 

rja 

4.« 
B99 
S.» 

5.95 
TM 

Hi 

995 
9 95 

l.fl 
6 *S 
595 
5« 
. 5.4f 
.2 95 

m 

.241 
4.99 

. .1.4* 

4.95 
4 95 
ESS 
9 95 

39 95 
.9 99 



MICROPROCESSOR CHIPS 



ieo pact 

MMirW !l 

tDPIWZ 

2950 

IDMI901AOC 
MC51M11 
|i(5MJ5>f-6 
INStOWt'fi 

IHSM7M 
iNS«?3Ji 
PM45 

TUS9SWJI 



13.95 

CPU 19.95 

MPU .. . 16 95 

CPU -4-it n« iCwn . Tmp. Of.) 19.99 
U PU *KiK% |55K MH num .) 1 1 .95 

UPU-JS-b|J*JllH|] 7.95 

CPUS-ai chipe-MlU'si* R«pA> 9.99 
CPU|7^tTi«R*.U'. .. 24.95 

tPU|E4br.ttlUli|... 

cniwAaeiimWi 



CPU 



7*95 

29 95 

.9 95 

. 3915 



UPU-l-rM 

MICROPROCESSOR MANUALS 
U-ItO tlXtUthuii .7 50 

■HaHHH HmtUvuI 7.50 

tt-ma UivUnd 5.00 

&8O0/MO0 SUPPORT DEVICES 

MCHO0 UPU 7.95 

UC6KTCP UPg»fDid«kJuMPi*il 14.95 

UCSIGMVl i2ti45l]lxFUU 4J8 

7.49 

17 95 
14 95 
41.95 

et5 

10 95 
. 11.95 
W80A Chid 3-uAb^l. H*fl». [yC9T2«t 2 25 

SOSOiaOSOA SUPPORT DEVICES 

4.99 

71 2b 
LH 



f^ Adapt (UC 
jWt^M Pflhl LMCAIA30-I.] 



SvSDQBfftOlgfbJ MODEM . 



bldtflBKHBT/Orwif . 

htDrlm . . 

Sftttm Lu-inBu/tut W*B 

mh Eumttr 

jAliNMtrlgrttMq 
iwirseniMiDHH ei*t»tti 

ftrag Cemm I/O |.US**T1 
Pth IntKvU Iw . . . . 
Prag JWw*f*li/D|P?i| 
Pri-g DUtCeeiHtf .. 
Freg. Intirrupt cartel . . 
Ptaj OKtOmimt 
Prsg KtpHrfl'tflF^y inlrllP 
faiUm Tlmms EW* 1 ; 
l-bh li-AwiieAji P40h« ... 



9.95 
1C95 

6 91 
4 95 
515 

. 9 94 

. . 9.95 

39 95 

9.95 

5.95 
319 



DYNAMIC RAMS 

1103 I024j;1 iJOOMi 

4017 4QKil lJUnii 

4M9H-2 lt,3*4itrn»Pi< 

4119N'3 IS,3Hi1 iMftvij 

4 11*«- 4 lfl.3(Uut12«flj) 

41HN-1 E4.53«t1 l»Oni] 

WHi:ii 1024K1 ■?_&-,■ 

UW9S1 3B46i:1 |B5f.ii 
HU5?79(MK4{|>S|. 40Kz1 290a* 



t4* 

295-1/19.95 
2 49-i/lg 95 



74SII4 
74SII7 
7452U 
74S3J7 
74S4I1 
745472 
745*75 
74S474 
745475 
74J47B 
7*S5*!> 



129115 
I2S123 
U512D 
«912S 

turn 

■151JJ5 
pJTSIIH 

DUB75.lfJ J M 

5M37S1MN 
tlMl7Sl9^ 



156U 

3E4 
2*fti4 
I5fixl 



HiOMOt |53O0. 
PKMU.TS. 14309-1 ! 
M0U7S (63*9-1 
ffiiJuOC.iB.14J: 



i752«NJ 
S124 MOMfJ-CitiW! 
1074j9 PROMTS sr6P2«»l 



£12x4 
512x4 

1024*4 



MM T 5 (BJ0BS 
Sftju C [E3STT . 
PHOHT S.iB25Ur| 
fDMO C.H751I) 
FfiOUTS (2R1S| 
KtDM T S 427511V 
PWUD.C |175pJ) 
HHM7.S 4275211 
PrfflMD.C 127517' 
2049x4 PflDMT.E .|TflP74S8i| 
1024<t Ffl&UOC |«S-i«i 
1024x1. PfhOMTS.dZSimi 
704BK4 PROUO.C J4751WJ 
204B«4 PfflMTS MSUSj 
204*^4 PfflUO.C S4?Sl»! 
KUlnl PFBUT.S. (B2S191| 



mm 

32*1 

25fi<4 
2954* 

512*4 



3.S4 
5.95 
MS 

9 55 

I GL 
1.91 

»; 
19 IS 

") 3-1 



tiOM'S 

3 {2140} Chjrjcl*fC*iiiftia'(Upp*f C*ttJ 9 

3 1 39 J 1 1 ChiritlV Ow«f act (Lcmr &H> 1 

NMOS READ ONLY MEMORIES 

".!■•; !:■<:■ ■:■• .■■..■/::.:!:;■ '■■:!^.:vr. 13 



12*ifi7 AJptu. {flfltwl CM/- G»n 
DATA ACQJISITION 
Uontt K.'fJC Coftv*t[. +5V » -tV .. . 



0C19 
HGHTOf 

UC140BL7 
UCHML1 
AF'MlCJl 

LM309CH 

LU334Z 

LM335Z 

LF359N 

LF3MN 



ADCaiTCOl 
CLIClOOXCN 
DAC10CHLCN 
QUHBDL'GK 
MCI97.\Cn 

E34«1N 
XT-5-1013 



OS0029a 
DSWZtCJI 

IN51771K-1 

iHSMil* 

HUStlfJM 



I- M D/A Ciwwrtr 1IMK909LCN 
UflMnitUtrrtFlitrl.SH ... 
Th^ri 7en« Lv* EJKl f rilv 
TEwenTwHrghaiMFiritr 

5i*rCjJftOp A.t« 

CwiUnl Currffl] S«rM . .. 
'• If M'llL'l TfJIWJtff 

jRtinorfOiiAffle 

ttnptanu.Pfia Ad I SppMC'J 
-'i*/DC«i*i*nL»ST... . 

j t b'.; . ■■ 1 



e toHf9Qmm*t ib :- Vai:. 
B-tM JL- D Cartwrtw 1 1 B-O. UuiW. f . . 
lOClCVAbrT. Hot Chip I0.05H] 1395 
■I &- Wl: Df ACww , H'«ra. Camp. | D. ^O'h | 9.95 

10-94 d/a zmrtmtfl.m* iS.- 

(0-KO/A Cfl"Wlw & 20H Lm 
12'M OVACmwhr D.2DT4 Un 

MCBAirOLlAjrf 

SPECJAL FUNCTION 



9 49 
B B 
1 H 

■ 1; 



J Bfl 
195 



a*. 



C0P402MN 

C0P4 rot* 



U«n Cunpabta7<MCtt:k il9J, 

Ucrooitttlhrvf etUV-lUH -E-H 
vri C*ncl LfO Cnw 

4 DM*! LEO Grhn w.'H 9wl Int. 

JJ-wg lMCFkior Orvr [lO-pKiptg j 3 15 

TELEPHONE/KEYBOARD CHIPS 

M-i 91 00 Pwih EUittm T+&vm Cukr 1 4 » 

rte*ri«yuUr 1495 

CUOSCJbAGneitV 4 99 

IttyWirtErattf LUUm) HB5 

R»>tK*rO£w«4iri15kirii . 7 95 

l>rBWtBH0*rl1«k*rl . 5.4} 

1 liUfcCiii 5 79 



AV'5'97l» 
M- 5-9500 

MD01G5-5 
74C927 
74C973 
uviy-l-: 1. 
1.1 "S^C ■'■ 



• SHIPMENT IN 24 HOURS • 

6:00 AM to 6:00 PM (PST) 

Call: (415) 592-8097 



ff IC SOCKETS 



LOW PROFILE (TIN) SOCKETS 



14 pin 1 
It pin 1 
II Pin .1 
30 pin i 
22 pin 1 
24 p'n I 
2t pin 1 
JfiPin 1 
40 pin 1 



TTTmr 

1 Pin 5G 

14 pin SG 

15 pin 5C 
II pin SG 
24 n m SC 
3 Pin SG 
3fi pin SG 
40 pin SG 



SOLDER! AIL (GOLD) 
STANDARD 



1.10 
l.«5 
1.75 



1.-5-9 



SOLDERTAJL STANDARD (TIN) 



14 pin ST 

15 pin 5T 
11 pin 5T 
24 pin ST 
3 pin ST 
£ pin 5T 
40 pin ST 



I 

I Pin 

10 pin 
14 Din 
lil Pin 

11 run 

20 pin 
22 Din 
24 Din 

21 pin 
it pin 
40 pin 



WIRE WRAP SOCKETS 
(GOLD) LEVEL #3 



1-24 



WW M 

WW Jt 

WW .79 

WW J5 

WW .?» 

WW Lit 

WW L49 

WW U9 

WW IM 



1.99 
2-W 



1-31 

1.7* 
lJt 



$10.00 Minimum Order — U.S. Funds Only 
California R«s!dftnti Add fi% Sales Tax 
Pott* go — Add 5% plus $1,50 Insurance 
S*nd &4.&E tot Monthly Sale Fiytrl 



Spoc Sheets — 2Sc each 

Sand £4t Postage (or your 

F REE 1 982 J A M ECO CATALOG 

Prices Subject 10 Change 




ameco 

■ dl^:M.'ir*H 



f«*J< Nam*,, ; 



^1. 



1355 SHOREWAY ROAD, BELMONT, CA 94002 
PHONE ORDERS WELCOME — (415)592-8097 



^vy^ 



PiFt Np. 

7045FPI 

76*4EV/Klt- 

J10GCPL, 

nOKWKtt* 

7JOJCPL 

7107E.V/KH- 

71MCPL 

7UTCPL 

JMLIDR 

72S5IPa 

720SEV/KII* 

7209CJPE 

720JCEV/Ki1i* 

7J07AHPO 

TMffAEV/rtit* 

720IIPI 

739 1 PA 

72J5IPG 

TUJEV/Kir- 

j;isaui 
7;ifieui 

72UQIPI 
72171 J i 
72J7AEPI 

tZH I PL 

72XAIJL 

72XAEV/KIT* 

7J40IJE 

72421 J A 

7250IJE 

7240 Ut 

7S54IPA 

755SIPP 

7611EJCPA 

7C32SCPA 

7621 BCPA 

7fi3JCCPE 

7941CCPD 

7S42CCPO 

TfifiOCPA 

S03BCCPD 

*J*iccr>E 

KB9CCQ 
I211CPA 



Function 

CMOS Pr*cSi£in Tlm»r 

Stopw*tcn Chip, XTL 

I'-* DlflU A/O (LCD Orlvej 

IC, Circuit Baird, Dliplay 

3(4 DIOll A/O (LED Drive) 

IC. Circuit EfOJra,, Doi;iliy 

J^j Dlqll fl/D LCD DlL HlG. 

iift Dlgil A/O LED Dlt HLP. 

Low Bittvry Volt Indicator 

CMOS LED StoDwatcn/TJrrwr 

Stppw4t>r.n Cnip d x - l. 

Tone Oin-trator 

Ton* Gf ntfjstd' i-h p, XTL 

Oici'Uior Control l«r 

f r*q. Counter Chip, XTL 

5flv«n Dacftd* Countu 

Cluck Qtnfmtor 

4 Func CMOS Stopwatch CKT 

IFufiL Stopwatch Chip. XTL 

1'D-rjlt Univ. Ceuntar CA- 

J'Dlglt Froq. Cpuntar CA. 

l-D,olt rmtj. Countvr C.C. 

4-DHIt LEO UP/DflWrtCOUrilorCA ji.95 

40igit LEO Up/Down Counter CC J4J9 

LCO 4li Olult Up Countar ORI 

1- Dig It Univ. Countor 

^ Function Counter Chip. XTL 

CMOS Bin Pro*. T Inner/Counter 

CMOS Olvloe-by-a* RC Timer 

CMOS SCO Prog, Tsmer/Counter 

CMOS QCD Prog, Tlmer/CsLrnttr 

CMOS JS5 Timer fi pin] 

CMOS S5S Timer (|4 pin) 

CMOS Op Amp Cornp4rator 

CMOS Dp Amp Ex;. Crr.vf. 

CMOS Dual Op Amp Camp. 

CMOS Trl Op Amp Cormp. 

CMOS Quid Op Amp Comp. I0MV 7.40 

CMOS Quad Dp Amp Comp. I0MV 7.M 

VoUaoe Conv4rtnr J.9S 

Wavetorm Generator 4 r *9 

MDnollinic LOgarUhmtc Amp 21,60 

SOpnm Band— SAP Volt ReT. DIoojc 2,50 

Volt Raf/lnOlcttor 2,95 

ypLi Rar/4ndicator z,^5 



|4>i 
24,99 

Lf.H 
34.H 
J5« 

^.» 
11,55 
17,19 

13.95 
39.95 

9. IS 

a.»5 

6.50 
1199 
17.99 

J r 95 
li-M 
llJtt 
if.M 
29.9S 
21.95 



JLK 
74.95 

4.>i. 



6,00 
5.2S 

1.45 
23 
SMV 2.2S 
5MV 2.95 
5MV 3,99 
I0MV 5.35 



74CU 

74C03 
74CW 
74 CD* 
74C10 
74CL4 

:■•<•■::; 

74C3D 

74C32 
^*C4; 
74C41 
74C7i 
74C74 
74CI9 
74CK 
MCI9 
74C90 
74C9J 



9.99 

; :■ 

L3> 



T4C9S 
74CJ07 
74C15] 
74C1&4 
74C1S7 
74CIM 
74CI9I 
74C192 
74Ci93 
74CE54 
74CI7J 
74CI74 
74CI75 
74C192 
74CE93 
74C199 



74C 



1.99 
119 
2,95 
3.95 



74C221 
74C240 
74C244 
74CS73 

74C174 
74C901 
74CKU 
74C511 
71C532 
r4C0]i 
74C9S7 
74C922 
7*C92J 
MC9SS 
74CK9 

tgc35 

I0C97 



LH 
2-25 
2.29 
2.4* 

'% 

M 
10.99 
1PL« 

1-69 
10.95 
5.44 
9-79 

■■'.■J 
7.50 



LHC0Q2CN 6,19 

LMJOCLH 4.50 

LMIICLH 4.75 

LH0070-ON 4^5 

TL57ICP .79 

TL072CP |_39 

TL074CN 2,49 

LH0OI2CD ft. 10 

TLS2CP 1 Lll 

TL0MCN 2-19 

LH00HCD 3SJ0 

LM-K0H ,*9 

LM391CN ,39 

LMJRH 

LM304H 

LM3Q4H 

LM307Cf4 

UM309CN 

LM.3»K 

LM20SK 

LM31QCM 

LM3I1/CN1 

LM3J2H 

L M1L7MP 

LMJI7T 

LM3I7K 

LM3L1CN 

LM3I9N 

LMBDK4 

LM320K-12 1.39 

LM120K-I5 L35 

LM320T4 

LM320T-12 

LMWMS 

LM32JK 

LM324N 

LM329D2L 

. M331N 

LM33JZ 

LM339Z 

LM:3SZ 

L,M3J7T 

LM337MJ* 

LM33SK 

LM33BN 

LM340K-5 L. 35 

LM340K-12 1.39 

LM340K-I5 1.35 



1-fS 



L.OO 



*.» 
L*S 

1.95 
1.39 



l-» 
L.35 
6.95 



LINEAR 

LM340T-5 i. 
LM340T-1Z i. 

LM340T-15 1. 

LM34IP-S 

LM34LP-L3 

LM34IP-15 

LJVU42P4 

LM342P-12 

LM342P-15 

UM341N 1. 

LM3S0K 5, 

■LF*1N 

LF35JN 1. 

LF3S5N J. 

LF39SN L 

LM3S9r4 |„ 

LM3S9N L 

LM37DN 4 

LMITlnl 1 

LM377M 2. 

LM310N 1. 

LM31IN 1. 

LM3CN 1, 

LM314H L 

LM305N-3 1. 

LM397N 1. 

LMJBN 1. 

LM392N 

LF391N 

LMJ99M 

TL494CN 

TL496CP 

NE510A 

NE529A 

NES31H 

NE53CH 

NE940H 

NE544N 

NE5&0A 

PIES55V 

LM95GN 

NE594N 

L*fl5£SN 

LMbMCN 

LMS67V 

NE570N 



NE571N 1.95 

LMT03CN .» 

LMTWN 3B 

LM71DN .79 

LM7JLIN .7* 

LMT23N SA 

LM713N 1j« 

LM73BN 1.19 

LM74LCN .35 
MCI741SCO MC 
LM747N .71 

LM74fN .59 

LM1014N 
LM1310M 
LM145ICT4 
LMJ4MN 
I.VI^SN 
LM1496N 
LM1555V 
LM1K0N 
LM1J71N 
LMlinN 
LM1I77M-9 3.2S 
LMtBIIV 3.20 
LMtlSN 
LMJHET 
LMSS77P 
LMS7IP 
LM2HIP-1 
LM3I99N 
LM»0jON .99 

LM3MSCN 1.25 
LM.S3JN 1,19 
L.MJH4N 3.99 
LM3915N 3-95 
LMS1BN 3.95 
RC413GN 1.25 
RC4151NB 3.» 
RC4194TK S.95 
RC419STK 5.49 
LMtfflA 3.35 
ICLtOJtB 4,99 
LMtXWN 
LMS36O0W 
7513tri 



r.7S 



1.29 



2.95 
9.4* 



1.75 



2.29 
2.29 
2.99 



1.55 



CAPACITOR CORNER 

50 VOLT CERAMIC DISC CAPACITORS 

Value |4 ibj*J 1oq+ Value 1-9 10-99 100* 

10 pr ,H Jt J» JOluF ,01 M .05 

23 pf .» .» aA JXASHF M .OB A 

47 pf .» .06 .05 jOiuF M J» M 

100 01 M JOB M .422MF .« .07 .OS 

220 Of J» M M J471IF .09 47 .■« 

470 p I d JK JDS . LjjT .15 .]? .10 

104J VOLT MYLAR FILM CAPACITORS 

.OOtml ,12 .10 .07 1 /Hzzmf .13 .11 JJ* 

,QB2mr ,U .10 JtJ A47mT Jt .17 .13 

,OW7mf .12 .10 -07 ,1m t .27 .23 .17 

,'JLmf ,12 .10 .07 ] .Z2mt .33 ,:■ :i 
+Z0S DIPPED TANTALUMS (Solid* CAPACITORS 



A/JbV 
. 19/35 v 

.22/35 V 
.35/35V 

. 47/35 V 
.W/35V 
1.0/ 35 V 



L9/3SV 

2,2/3SV 
1.3/25V 
4.7/SV 
6,1^25V 
I5/25V 
22/liV 



MINI. ALUMINUM ELECTBOLVTIC CAPACITORS 



Axial 
,47/SOV 

1,0/SOV 
3,3/SOV 

4. 7/25 V 
10/25V 

30/50V 
27/25V 
22flOV 
47/75V 

47/50V 
WO/SV 
3t»^0V 
220/25V 
220/5QV 
47CUJ5V 
LCOJ/l*V 

:: , xi,m&v 



1-99 I0CM99 500+ 



Radiil 


349 10049* 


I0Q 


.47/25V 


.IS 


ii 


12 


.47/50V 




.14 


,13 


1.0/19V 


.IS 


43 


:- 


|.fl/»v 


.1* 


14 


jj 


1.0/50V 


47 


-19 


.14 


4. 7/19 V 


.19 


.1) 


12 


4.7/29V 






*U 


4,7/SOV 
U/lfiV 


.17 


.15 


,)*■ 


.19 


,M 


■ It 


10/25V 


.15 


1* 


,u 


lO^OV 




.15 


,14 


47/50V 
10O/16V 


.25 


Jl 


.19 


.21 


,17 


14 


1O0/3V 






PI 


1W/SOV 




JH 


.Jl 


220/lfiV 


,25 


.21 


.» 


47D/25V 


.39 


.31 


JT 



106 






imc Mini Stereo ANUFM Receiver 

WftM HEADPHONES — For Jeggtra. Crc Ii .1= . u ■ L.ra £ Sport, Er.n.» 




FEATURES: Lightweight headphones. Lelt/riahl 
balance comrol. Full fidelity stereo sound. Addl* 
Uonal black soil carrying case & shoulder strap. Belt 
clip (bands fine), Operales on 3 AAcell batteries (not 
incl.f. Compact size: 3K" x 4^" x 1". wt. 6 oz. 
Model 2830 Lis! Price SS9.95 $34.95 



-^. SPEAKERS 




2'/*" Round — B Ohm 

.25 Watt {V loads) 

5lze:2'A" j 14" 

P.M Wo. Pr.-« 

AM01 Sl.JSrjr 2/1.S3 




2Vi" Square — IBOtim 

.25 Wall (4 mount, holes) 

Large Ceramic Magnet 

Size: 2\~ iJl" x «" 

Pin Ho. Prist 

SF.2S01S 11.39 01 212.98 



® 



AM/FM Stereo Push Button 
CAR RADIO 

FOR VOLKSWAGEN SCIHOCCO, RABHIT, 
AUDI BCCO AND FOX 

[with minor ad[us1menls. can be used in iny automoalla) 



Includes bezel trim and everything pictured. Two 

each 4x6 apaefcafs and grille (1 V. ' deep). All cables 

and leads tor hook-up. Include* all Instruction 

Manuals tor easy I nils Hal Ion. Cut-out dimensions: 

r-Wim'HiiWL 

Model SVW3901 $49.95 



UV-EPROM Eraser 



BMH BflL SMI. 27JJ, XFM. M1I, M32, H-M. Eraita up to 1 Eltlp* 
within S 1 ffllnulM (1 chip In J7 aMa ir tail M * ir>LUn» eooiUnt I ipo*un» 
dl*Un*-* a; cr.i Inch. SptClal GOrtdiKllVa loam HlW aJlRilnalai Italic 
bulMhup. BiNM-ln talaty- kocfc Is pwi-nl UV afpotun. CfPPaWMfl — on*| 

fl.W X 1.70' H 2.BD". COPnp!«!a "Mh holding Iray lor I cWpi. 



UVS-11EL Replacement Bulb 
DE-4 UV-EPROM Eraser . . 



'16.95 

s 79.95 



JOYS 




ICKS 




1 JVC-40 ■* 

JS-5K 5K LtneerT»perPo!a 55.25 

JS-10OK 100K Linear Taper Pot* $4.95 

JS-15QK 150K Urwir Taper Pots . - $4.75 

JVO40 4fjK(2]VidBoContrQjlcrlncaM ...$4.95 




or tihl#i;i. 3T>b*m data Imm* iiKludag 
W*4oha jft DOutA. Sin: J4i"W i ffTJ > 



FD20O 5179.95 

$]r*gl*-alo*d r 40 Irani*. 2»K bj-tiM capacity 

FD2SQ- S199.95 

DeublviMHt. 35 Iraki. 4 J4X bytii capacity 



J E21 5 Adjustable Dual Power Supply 

Genenl Dmeriptirjn: The JE215 ■! a Dint Power 
Supply with nnrJepe--.deni adjustable posiuv-D and fwqt- 
live output vol tag.es. A fepinte adjustment for each 
of thi supplies prowid nine uttr unlimited implications 
far IC current v ullage requirements Trie supply can 
alio be used as a general ill-purpoie variable power 
supply. 



FEATURES] 

* Ad-|.utt»bl! ragulaTad pawnf tup p I Hi, 
poi. ■nd nag, 1.2VDC to 15VDC. 

• -'ovvor Output leac-, lupply): 
fiVDC * SOOmA. 1 DV DC 0> 75DmA, 
12VDC#BQOPnA. and 
15VDCO 1?5mA 

• Twi>h 3t»"ri|nil #dj. IC rtrgulalon 
with iharmal Qvaiload praxac iFt>n. 

» Halt- 1| nfe regulator cooling 
a LED "cr" IndtCttOr 

* P'iriiaiLj Board. ContTfuCtlOfl 
" 120V AC input 
■ Sua: S-1/2**W * H-t/laV't. k 2"H 

JE21 5 Adj. Dual Power Supply Kit (is shown) , . J24JS 



* 

% 






(P'ltiut'" not |h Own bur ilmllir In cOn»trL>cllOn to abrju-aj 

JEZOORss. PoweiSuflpl V Kiil&VE>C. lnn.pj . r $14.95 

JE205Adjpt<r BrdJto J£2QD> :5,i9 & ±1ZV. $12.35 

JE 21 V,i r . Pw r . s P ; Y k n 5- 1 5VDC. 1o V D am p . $ 1 9 95 



KEYBOARDS — POWER SUPPLIES 



JE610 ASCII 
Encoded Keyboard Kit 



IV .Tuner ASCII Ufiomt WM un c« >!1»fiKitf wiib rot: kit 
■pan TIM tx ofwt r 
UMdiWr [«■!«¥■), IC'i, 

0M&H-8M Prt** «(r)Mt Mrt . Tl* bi4HH IHHaiy I 
1MrrA md -IZV # nkiiA far cewtfan. fiuim- u ta 
IK cFLKKIm. upevjnd mrtr ih ASCII ML tuff bufknd. T#e a*- 
mt* t*yi ptftvtori U( cwWn aogkuriiAt CM* IKfc tar im*r-cuMnrr 
von ctwd«n. unai«*!iril«-r*in«wir iM-vt^ jmmxfOio. Oufouu Blwet^ awieasbit wroi TTUDTL w MQS fe»fc 
mzfi. Ufr IrrtKUdne Mm I IB pin dv w It'Bfei tost CMnKW Sin: ]ft"H K 14»*Vr x l*"D 

JE6tO/DTE-AK (UitrassamblyasclctutMaMn) $124.95 

J E61 Kit EJ-Kiy Ktytnard. PC B«rg 1 Conponirls (no easel $ 79.95 

K62 E?-H»y Keyboard (Kir/Mart only) S 34.95 

DTE-AK(cii« only -3*"H»11"Wa 6*jT)) ..........$ 49.95 

JE2-12 — Nacjalln 12VDC Adapter Board Ktt lor JES10 ASCII KEYBOARD KIT 

Provides — 12VDC Irom Incoming 5VDC S3. 35 




JE600 Hexadecimal Encoder Kit 

FULL B-BIT LATCHED OUTPUT 
19-KEY KEYBOARD 

Thf AWk EnOKtar ftfflHVIJ «0I pmbjH t-U H 




h a kit «Mrv «r»* Faun™* Fud 5-&* 
orcuK prw*Jid *sr pi :} ktm Nina lIO rtaptuli t. >«flj hiUIh. Emj 
+-iVK"KfU'!'« ItfWWiMrftn SiH 3T>-H*iS^"W.a B* - D. 

J EGOO/DTE-HK^liet^-imbiTaiplcturtKlab^) $95.95 

J E600 K It 1 9-Key Hexadtt imal Keyboard , PC Board & Components ( no case) $59.95 

K19 19 Key Keyboard (Keyboard only) ,.,..,. $14.95 

DTE»HK (asemiy-STi-HxflK^xa^'D) ..*..* * $44.95 



OW "Li4iA "War 



■6V , L)ta*"Wx.1% , "l 



'.£<■, 'L i 5V'j'Vr K 1VK 



?' J 'L. : S = /",V.-'i -3. J H 



B 1 A'-LJ!ST*"W^n,"H 



ALPS 2E-KET CALCUUTOH KH BOARD 

flril K*F £■•* I** ■**■ r** 1 ,M ■*■■ ■*=* **■ ' 



HfCflO SWITCH 5&-KEY KEYBOARD 

DtU £*lrr K«p*-r4. EKtcM Diriari: a^bl nflM EtC DIE. frBtEhra]: HH Elftd. M-pll Eiai 
Carl CHH4C9H. Ci mp Wl vtl Ma CibhcPib. 

Perl Ho. KB6aSD12-2 .,.. |i9.35»ch 



UATAWEUCS 74-KEY KEYBQARD 

AICB Eaaaad Kafiairt. Mm E-m Fartf ASCI, j**a<> rtMai .», -u m tanciab] 

■UkalBri UVr — 14-ati Cp---ttaja, ft |l|l| VCk ft. Cji—i l Baa. 

Pirl No. KB35* S25.S5 each 



MICRO SWITCH 35-KEY KEYBOARD 

Dfj esct- K-i*-*-!. InrHtNira. Hil EBtel. IJ-ata t«|> Cart ta mrt h i , MM fciwa. atukibrtwa 

■AfUll. 

Part No. •SSCtt-1 IW95 each 



MICRO SWITCH M-KEY KEYBOARD 

DA fcatrr KffMri ma] ta < rAakb, It*) TanaU Ia-fa*r Vvlpfr +IV, -1VT. 

Bnta - 1 9-aia Eafa Cart Cbbhcbbb-. tciwuft kafeaM. 

■at Ho. MSD22 JS9.95 «ch 



POWER SUPPLIES 



m. 



POWER SUPPLY - 5V0C Q 1 AMP REGULATED T™j«ik*.T«i. 

Hucpol TiVKa 1 lap (Jtu aiSWDC^nf. Mprf UIViU KHE. TiM-hMI rUKLVbaiatl M*- 
miiiiJLHi. UtalMtf 6l*i >wtf w*. Jii,- t^-Wir-Qi Jft"H ttft. Jltl 

PartWu. PS51194 S19.95 each 



POWER SUPPLY - 5V0C @ 1 AMP HEQULATED 



CH/trl IwfeR. an. "Iff 1 7n."D [ JTW'H ■ 

: Ho PS4DTD |Z*.W ■ 



POWER SUPPLY - 5V0C ff 7.5 AMP. 12V DC £ 1.5 AMP SWITCHING 
laan: ItlWC. WMHrtfliwajftJOViiit, SfiKe A t.l hi. Fir rtt.j'iaWH tiaah iahtt[ j»*> 

i^*|11i/?HVJtCKdilt|'M.SVD(:{;T.lai»lJIa , KQriiiit.atl .Pi. hi Wl in,-!, 

n^' v Dxa*"H. wt. a ibi. 

Pari Ho. PS94V0 t<S.B5 Mcji 



5 T /a" Mini-Floppy Disc Drive 

FOR T Tl S-M M PEL I, III |l r-rJ u i!rj Si ntvJ ird/ 
Faaturos Urtpla or douiHodflnsily RrKtwdiflif 



moda: FU alnaln. HFM doub'n dangily 
PWPti; +1JVDC li0,eV> 1.B aifipl max.. , 

5V0C ueiJV) D.I impni irian. Unll 11 plc- 



PDWER PAC — HMfl Half NyMhVat*i« Pm«r taaah; - 

flutpol. tJiKflW. *i;N0£o«.-1!.-X(jUa tElVDCrSaA Up«; iiJV«, 

??&.*£. I.U.fltl.: • !SM-» * »w( t«-» tif al. .|ttV »alk» tMlLaMV RH:| Orf< 
■M : S» . * IT* . -1 FT- DHttW. anhct HKl i iV,' \ i t ' H I ll-TJ* 'D. Wl. U Hit. 

i. aas-oiE W5\35 a 



• SHIPMENT IN 24 HOURS • 

6:00AM to 6:00 PM (PST) 

Call: (415) 592 8097 



JUMPER AND CABLE ASSEMBLIES 

STANDARD DIP JUMPERS 



BOOKS 

NatiDNul Samlcnnducttir - InlarmH - Int.l 

■DM1 NailrjnalcWCJSDflia Book ag.tf 

(MO pagnp 74C. CD4QX. wmI A.'O Cornvtvi 
KhWJ Nitionalln1#rljca Oiti look. MJff 

4704 pfflwal DP, D$aX0. OSMOO. OS^WM. *tc. 



"\ 



P1H 



I ?JHrjn»ITTl L-7L 

HEM wjn) 7«O.LS.L.H.S, and DWSXXi Sbthx 



30006 Above {3) 30001,3,8 a$ aet $24,95/lot 



DflMOo I" tH Ci>m|»ntn: D«U CiUilr>g 

FuB uWla ahMai 1m (DlaT* produ-zlj incl ■ 

mlOTproc. r pwiplruKalf indw rtnl, pfpdtKM M32S paaaa] 
20$«>r> lm«lParlp<iai'alt>4i.onpiindl>««4 

Firi dau VW411. appi. nenut ten inid p«rip6*)rii dtr/rza 



1 AC and DC Wail Transformers 

V.^ Jtl ^lk SolKllv* vglt»S4! rJ.J.lSVDC. 

laM| ^M P-ciin^ «i«clion l , i'=j aix.laol 

^A^^^B ^H lln* rrom wliplpr 10 plug* — ibc 
▼3' ■■ L.V l"Ch I'm from adaplar 1o bailarr 

v VaVaW ""P- iMVrWMi. aoorn*- 

PtrtHff, *™"< OtJliwrt Ftoa 

AC iM lITVieOMi 1JVACSHIT.A i3 « 

ac see iirvrtOHi izvacuorU m.k 

AC10H 11TVJWHI 12VAC 1 IJYip tMS 

ACH04 1lTVJtt>Hr SJVACUannp.. HM&VUM 

PC «W l30VnWHi aVOCHDmA . .11.15 WMIK 

DCetlllatHWa, 13uVM)Hl tfJTfaCXtmA. te.« 

DVMH IITVaHHi (JVPCJFSmA . .tl** wi*3,» 

OCVOO 1»VJKHi IVDCSWmA H.IS 

OCiaW UOV.nWIHl ITV&C JOamA . . . S3.JS ck 2<t4.K 

3& CONNECTORS C^rT 




DB2SP D-SubrnJniaturtPlLig S2.06 

L>BZSS DSrjhrrpiniatuia Sock*! S3.SQ 

D204 1 S -2 Sefvw Lock Hdwr. (21 OS 25S/P SJi-99 

DBS 1225 Cov«rforDB2GP/S Si. 75 

22/44SE P.C. Edo> (22/44 Pin) $2.95 

U5SB/U BMC Plug $1.79 

UG89/U BNC J*pk $3.79 

UG175/U UHF Adaptar .,,,,.» ,4fl 

SOy 39 UMFPiml Rtep. SI. 29 

PL258 UHF Adapter .,..,. $t.6Q 

PL259 UHF Plufl r . . . T 51,60 

UG2G0/U BNC Plw g 51.79 

UG1044/U BMC Bulkhead Racp B1.2S 

TRS-80 16K Conversion Kit 

Expend your 4K TRiV*0 Syetem to 16K or32K 
Ktt comas comptotg with: 

* ft e*. MM5290 (UP 041 6/411 ft) 18K Dyn. Rim ['m) 

* Documentation lor converelor. 

TRS-16K2 *150n« , J1»,95 

TRS-16K3 *200ne $16.95 

TRS-1BK< *250n« $14.flB 

Mostek DC/ DC Converter 

+SVOLTSTO$VOLTS 

Input: + SV. OiitiHit 4V <racMitl«n Q 30mA 

F—r\&i c ir; j i mowrllng. 

DC1 52.95 ■! . or 2JS4.S5 

$of*n$en R»gulat«t Power Supplies 

apan a(u1rudkwi (50C1 prnmr bippOH v» i»Yl*artjuloM neUd-sjuu 
im. dtikgntd h provUi ragulilDd K vAapH it sh ImH (z-a wo ru^nl 
.. .. V* cptn Ira-tjC on nUirCji DlKi iftWmfl ♦lunrajn 1* in^Mlrtl rttv4ig 
FEATUius: 1 1 syiWlW i, AC lapai « S!H3Mj. Lav ft*** : IBarVrH. SarY r-f 

inafrr. Q««aa« Mt-Mbfa pnaaA 
i|fMlttdlhAla.lC[lM] 




BBC 1-1 
IKtLI 
UCIVH 

ioeii.n 

IK1MI 

IOC 1 11 



■:V ^f.'f^ r ' N ?}fV T . 
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STANDARD DB25 SERIES CABLES 

HpH ,£n. (in enhw DB-Ia F or $ (AnrwetAn mricn (hf 
ci£4r nacBatrY to St YQW Btt>licat>«n'. Oiooh Iron 
Ov( ItfAdahj tLfl WbH ad 4Ih langrtkv Call today. 
tTAiiDAHO CABLES 



DJtt 3 
BHa3 

i:.:i ■ :i 
BlUZH 
EUT13H 



a ■,-,■- i :-^i* e *Mm 

4f*it 1 DB355 iDJSt* 

thi! ZDBZV ta.Hia. 

4 tat 1Di:Vr1.DI3H irUu 

+ f«t 2D|2fiS lIMat. 



Cnl»"-4-F 

H3V-4S 



$10100 Minimum Order — U.S. Fundi Only 
CaHlornta Residtrnte Add 6% Selars Tax 
Postage — Add 5% plus S1.&0 Insurance 

Send 5.A.S.6. for Monthly Salt Ffyo-r! 

^ NEW 
4 CATALOG 



Spec Sheets — £Se each 
Send B9c Postage Tor your 
FREE 1982 J AMECO CATALOG 
Prices Subject to Chang* 




i.i. iiiiijiim.Miw 

ameco 



ELECTRONICS 




1355 SHOREWAY ROAD, BELMONT, CA 94002 
PHONE ORDERS WELCOME — MJ5) 592-8097 



i.Ktt ilal H 

If .DOit Ila4, M 

1 Mi*. Mi I II 
I1.9Dx1.Ui2 Ji 

IB «il Hi* H 

11 Mil Mil 12 
IftOOal HM4 U 

:":•. "*.-) \: 
ii :■:* ■!,■ =7 

■L "■< <?•( -■ 

■ :.:.h Mr- «? 



o 



Pee Wee Boxer Fan 

■ 36cfm free air delivery 

■ 3.125" sq. x 1.665" depth 

• 10 yrs. conl duty j: 20 'C 

• 115V 5O«0Hl 

• For Apple users 

PWS^IOJUSSKij, ... .1 9.95 M. 
PWSJWF n» S14 95 en. 




Muffin* Fan 

• 105cfm free aur delivery 
•4-58" sq. x 1.50" depth. 

» 10-y.rs. cont. duty «\l 20 *C 

• impedance protected, 
ambients to 70 T C 

• 115V S&SOHz uw Wt, 17 m. 

MuaAi<u 2J31L, S9.9S « 

MUZA1-Np.Hv.rT: $149Se*. 



Ml PRICE SALE I - COMPUTER SHADE CAPWiTOHS 



i.w n 1.H 

1..PW H MS 

I. BOO 1| tM 

i f .h m t.m 

Z..SH M ?.M 

i P m if ?.» 

J r tW » IB 



H IB 

II 2.H 

H 1.H 

It 1 ,5 

II Z.H 

11 E-H 

S* l.» 

11 J.B 



ii.JM II Ml 

Rett IS Mi 

».BH I 1JI 

n L ua ii mi 

» m n i.ti 

zi.no n z.« 

RJM ID S.aS 

3Z.1M 15 1 15 

4MR » l.tl 

IM» 11 1.H 



0.«M 1D iH 

4t,tta f s.H 

UtH II I.H 

UW 11 i.H 

SMH a I.H 

«,«a id ?.B 

ji.aoo E 7.H 

aa,««e ie i.h 

M.aes id >.b 

in,m isifl.t* 

i id a.H 



QVEFt KO QTHEFI VALUES AVAJtASUi 

SAL£f Just deduct 5Q% of prfca Jisrod * tor*.' 
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CIRCLE 38 ON FREE INFORMATION CARD 




Mil 



I 



i 



H2TS 



1 



PHASOR PAIN FIELD — Patented and lecenily developed 
in our tabs is tang tested by Gov't for riot control. Soon to come 
under weapons restrictions as an Internal machine. Easity hand- 
held, tteardous IF NOT USED WITH DISCRETION. 
PPF- 1 PLANS (sold for animal control) St 5 00 

INVISIBLE PAIN FIELD GENERATOR - Produces a di- 
rectional held of moderately intense pain to back ot head up to 
50' . Cigarette pack size enclosure is easily hidden 
IPG-3 PLANS $7.00 IPG-3K KIT & PUNS .. S44.50 

IPG-30 (assembled for animal control) $59.50 

PHASOR STUN/BURNJNG WAND — Produces sufficient 
electrical energy capable ol burning flesh. Intended as a person- 
al defense device. 
PSW-3 PLANS . W.OO PSW-3K KIT S PLANS . $59.60 



- Intense visible red. burns 



RUBY LASER RAY PISTOL 

hazardous, with parts sources. 

RUBY PLANS (includes all part sources) $15.00 

^ CARBON DIOXIDE LASER - Generates 20-40 watts ol 
continuous power capable ol burning, cutting, hazardous, (with 

all part sources) $15.00 

LASER RIFLE — Produces 200-3000 pulses ol 30 watt opti- 
cal energy Portable and easily hand-held. 
LRG-3 PLANS $10.00 

ILRG-3K KIT PLANS (minus diode) $129.50 
POCKET LASER — For the beginner, visible reo "optical 
version", non-hazardous. 
LHC-2 $5.00 LHC-2K KIT & PLANS $24.50 
HIGH POWERED PORTABLE ENERGY SOURCE 
FOR USERS AND MAGNETIC WEAPONS - Explod- 
ing wires. Shockwave, eic. Miniature size. 
HPS-1 PLANS. . . $8.00 HPS-1K KIT & PLANS MS.50 
PARTICLE BEAM WEAPON - PLANS , $15.00 



- INFINITY XMTR — Uses telephone lines for selective home 
" or office listening while away on business or vacation. 

- INF-t PLANS $15.00 

1] SEE IN DARK — Long range, total darkness. 

WSD-4 PLANS $10.00 
. - LONG RANGE WIRELESS MIKE - Crystal clear quality 
— miniature. 

FBT-7PLANS $7.00 F BT ■ 7K PLANS & KIT . . $34.50 

WIRELESS TELEPHONE TRANSMITTER - Long 
range, automatic 
VWPM -5 P LANS $1 0.00 VWPM-5KPLANS4KIT $34.50 



Send for FREE catalog Oescriplon of above plus hundreds more 

plans, kits and completed items. We accept MC or Visa or when 

f ordering, send check or money order. We pay shipping charges 

| on orders over S5C. 00. otherwise include 10% with remittance. 

SEND TO: SCIENTIFIC SYSTEMS 

DEPT. RB, BOX 716, AMHERST, N.H. 03031 



CIRCLE 65 ON FREE INFORMATION CARD 



^ 
<• 



FREE 




CATALOG 

Burglar/Fire Alarms 
Security Products 




Alarm Controls • Remote Stations 
Infrared • Motion Detectors • Sirens 
Microwave • CCTV • Fire Detectors 

Vehicle Alarms • Phone Dialers 

Key Locks • Wireless Components 

Magnetic Contacts • Glass Protection 

Lights • System Parts • Tools • Books 

Bells • Ionization Smoke Detectors 



^mountain west 

4215 N. 16th Street Dept. RE-8 
Phoenix, AZ 85016 
1 -800-528-61 69 



CfRCLE 64 ON FREE INFORMATION CARD 



»*#»+******■ 



MICROWAVE EQUIPMENT and KITS^ 

parabolic fibcrgl«i antenna 



: BAXVEKT 



t KICStOWAVE 



20", appro*. 20db fain $49-93* 

I hi-gain 4 teaniiltoT 1*1-2*4 J 

CHl to VHF TV ct». 2-6 , dovrt 

converter v/aetil cue. HIT 39,95* 
ASSEMBLED a TESTED 59.95* 

precision 8-15VDC povcr mpply I 

far down ConV«f tftrt . ■ KIT 24*952 
ASSEMBLES ft TESTED 39.95* 
RECEIVING SYSTEM - ALL | 

TRIEE - ASSEMBLED Aim TESTED 124.9 51 

************* + *■'******-* *+**■*■**** »* * *.***>* 



SUPER LED's 



: Irjmp. rating w/heot sink 
| ME 2 1R b| 2SA pulse 

ffiiiL«l..l^jiiiiBsii,.. 

; RESISTOR SHE 

• J5W i% larbonfilm- S1.50 per 100 [one valve) 

; all standard values from $ 12 per I0OO 

; 2.7 to 4.7M ohtm j 




SPECIALS 
"0S5 K*C CERAMIC 40 Pitt CPU CHIP 

HN5290J »BC 161/1 tJIBAllIC UMUHt) 
S27JS IKTIL EFIOM 1JL/S 
T1IAC 8A-S0OV T0220 TtCA 
Vol- KICROPE01CI,AMP,2A SCR, PC 11D 

H11AZ C.E. DPTO ISOLATOR 6 EIH PIP 
5101 35614 CHOS RAH 21 PIS Dip 

TRIAC 25AHP (,00V OK 3X6" BEAT SIKI 
7*03 TTL (|0AD 2 IH HOR CATE DIP 

7*30 TTL B IK KAHD CAT! DIP 

7**0 TTL DUAL 4 IH HAND inirtR DI 

TO-92 PUP TRAMSISTOR PAR 100 PKIHI 

747 DUAL 7*1 OP-AMP 14 PIJ DIP 

LB0021 ISO 1 AMP OP-AKP 8 PIH TO-3 
2504T 102* BIT DIB. SHIFT RKG.TO-5 

2416 IMTKL 256IS4 CCD SERIAL HEM. 

524* IBTIL COD Html 



S6.S5 

2.95 

S. 55 

.75 

.95 

.25 

4.95 

2.95 

.10 

.10 

' .10 

5.00 

.50 

5.0O 

1.00 

2.50 

3.00 



BOY 4.1 77R "?•■" "■»' »■ " u s '""i\ '•:•"' 

t _BVA *tl/ /O .riir, MHl i*cl«d* Mil IACAWC*. 

t Sacra mervto.Ca. "" •—"-*-- " ** 

: 55ML_ _ »i* m mi nu M¥ »'ie *ve 
i 



iim miiun l 

I ELECTROniCSiaa 

•♦••****»*»»»* »*.*♦,., fl ».ij, Mlf ij.it * * * » vA* ********** 
CIRCLE 67 ON FREE INFORMATION CARD 
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LSOO 

LS02 

LS03 

LS04 

LS05 

LSOS 

LS10 

LS11 

LS14 

LS20 

LS27 

LS30 

LS32 

LS37 

LSS1 

LS54 

LS74 

LS85 

LS86 

LS93 

LS107 

LS109 

LSI 12 

LSI 23 

LS126 

LSt45 11 

LS13A 

LSI 51 

LSI53 

LS1M 

LS155 

LS156 

LSI 57 

LS160 

LS151 

LS1B3 

LS164 

LS165 

LS166 

LS173 

LS174 

LS175 

LS191 



ORCA TECHNOLOGIES 



LSI 92 
LS193 
LSI 94 
LS195 
LS221 
LS240 
LS241 
LS242 
LS244 
LS257 
LS25B 
LS279 
LS293 
LS299 
LS365 
LS366 
LS3S7 
LS36S 
LS373 
LS374 
LS377 
LS373 
LS399 
LS673 



soo 

str 
S03 

S04 
SOS 
S10 

S11 

S3! 

S30 

S32 

S51 

S64 

S74 

SS5 

SS6 

S112 

S133 

S139 

St40 

S151 



.65 

.65 

1.05 

.90 

75 

,90 

.90 

1.15 

BO 

.75 

.75 

.45 

.95 

2.10 

.65 

.65 

.65 

.95 

1 45 

1.45 

1.35 

1.10 

1.65 

2.10 



.32 

.34 

.35 

.35 

.33 

.40 

.40 

.40 

.40 

45 

.40 

.45 

.50 

1.95 

.70 

.70 

.90 

1.20 

1.40 

1.20 



S153 
S157 
S163 
S172 

SI 74 
S175 
51 01 
S240 



1.20 
1.20 
2.75 
2.20 
.90 
.30 
3.75 
2.40 



$244 2.90 
S253 1.15 



S257 

S258 
S2S0 

S2B0 
S288 



1.20 
1.20 

.50 
2.20 
2.76 



5373 2.95 

5374 2.75 



S381 
S399 



3.60 
275 



S412 2.40 

S571 4.76 



7400 


.17 


7402 


.17 


7403 


.17 


7404 


,17 


7405 


.22 


7406 


21 


7407 


.28 


7409 


.17 


7410 


.17 


7411 


.21 


741! 


.26 


7413 


.32 


7414 


.40 


7420 


.17 


7421 


.28 


7426 


28 


7427 


;■'•'■ 


7430 


.17 


7432 


.24 


7433 


.47 


7437 


.24 


7438 


.24 


7442 


.42 



7446 

7470 

7473 

7474 

7475 

7476 

7483 

7485 

7486 

7492 

7493 

7495 

7496 

74109 

74121 

74123 

74132 

74145 

74148 

74151 

74153 

74156 

74157 

74159 

74161 

74162 

74164 

74165 

74173 

74174 

74175 

74179 1 

74180 

74181 1 

74182 

74184 1 

74192 

74193 

74195 

74273 

74279 

74283 1 

74298 

74367 

74368 

74393 1 



SEND FOR OUR SOFTWARE LISTING 

LISTS A LARGE VARIETY OF GAMES AND 

EDUCATIONAL PROGRAMS. Include .75 tor postage 



ZILOG 

zaocpu 

Z80 0MA 

Z80PI0 
Z80CTC 
Z80 SIO/O 
Z30 SI 0/1 
ZBO SI07! 
Z80 SIO/9 
7S0 DART 



6.50 
17.50 
5.20 
595 

17.95 
17.95 

17.95 
13.75 
14.95 



SVNTERTECK 
SYP6502 

SVPE5l;i 
SVP65D5 
SYP6520 
SYP6522 
SYP6532 
SYP6551 



S.40 
730 

4.30 
8.40 

10.95 
10.75 



4116 150ns 2.50 
2114L 300ns 2.25 
2114L 200ns 2.45 



MOTOROLA 



MC6800P 
MC6802P 
MC6806P 
H 0682 IP 
MC6840P 
MC6845P 
MC6B50P 
MC6B52P 



5.25 
9.95 

10.50 
4.25 
9.95 

15.95 
4.25 
4.80 



2764 28.00 

Z80A 6.50 

2716-1 350ns 6.90 



G.I MICRO 
LOOK AT THESE PfllCES 



AY3-S910 
AY5-3600 



10.50 
10.95 



AYS -91 00 
AYS -9200 
AY5-2376 
AY5-1015D 
AY5-1013A 
coming AY3-9910 



13,95 
13.95 
8.50 
5.95 
4.60 




TELEPHONE 

ACCESSORIES, 
TELEPHONE 

SCRAMBLERS 
DIGIT MONITOR 
PULSE PROGRAMMES 
MUSIC SYNTHESIZER 

ON HOLD 
CRANK CALL 

ELIMINATOR 
LINE MONITOR 
ELECTRONIC 

MUSIC KITS 
LIGHT CONTROLLED 

TONE GENERATORS 
EFFECT GENERATORS 
BURGLAR ALARM 

CIRCUITS 
IC TIMEH KITS 
send for our Ires listino 
ol electronic kits! 
above is just i sample 
ol iiic many lots available! 



6116P-3 

6116P-4 

HN462532 

HN462732 

HN462716 



150ns 
200ns 



2Kz8 CMOS STATIC RAM 
2Kx8 CMOS STATIC RAM 
4Kx8 EPROM 

4Kx8 EPROM 
4Kx8 EPROM 



MINIATURE SANYO LED SLP135B2 red and oranoe T-1 «. 

REGULAR NATIONAL LED NSL5053 red only T-1W «== 



COMPUTER CfcNiEH 



DATA PRODUCTS 



9.95 

8.50 
975 

9.75 
5.90 



.15 
12 



117.50 
349.95 



ZENITH MONITOR 12" GREEN PHOSPHOR ZVM121 

ZENITH COLOR MONITOR 13' SCREEN GDZ-1320 

CALL ON ALL ZENITH PRODUCTS! • 8- BIT COMPUTER PRODUCTS • 
SOFTWARE FOR B BIT COMPUTER PRODUCTS 



NEC SPINWRITER ■ 3500 SERIES • 77M SERIES 

APPLE COMPATIBLE PERIPHEBALS BY ADVANCED LOGIC SYSTEMS AND RANA 



ADVANCED LOGIC SYSTEMS 

I CARD. FOR APPLE COMPUTERS. ALLOWS YOU TO RUN CP7U 

SMART TERM. SO COLUMN CARD WSOFT SWITCH 

ADD RAM, 16K RAM CARD 

SYNERGIZER. INCLUDES ALL DF THE ABOVE AS ONE PACKAGE 

KENSINGTON M1CR0WARE SYSTEM SAVER FAN \^A 
FOR THE APPLE COMPUTER &T 



195. 00 
230.00 
125.00 
475.00 



84. 00 



THE MICROWARE SYSTEM SAVER FAN FOR THE APPLE COMPUTER IS AN EX- 
TERNAL. CLIP ON FAN THAT HAS TWO SWITCHED POWER PLUGS AND A SURGE 
SUPPRESSOR YOU DO NOT HAVE TO USE YOUR OWN COMPUTER POWER CORD 
YOUR SYSTEM SAVER FAN HAS ITS OWN LINE CORD THAT PLUGS DIRECTLY INTO 
YOUR COMPUTER . ALL OF YOUR COMPUTER PERIPHERALS CAN THEN BE PLUGGED 
RIGHT INTO YOUR SYSTEM SAVER FAN. 

RANA SYSTEM RIVES FOR APPLE COMPUTERS 
RUN WITH APPLE CONTROLLER CARD. 



40 TRACK SINGLE SIDED 
BO TRACK DOUBLE SIOED 
40 TRACK DOUBLE SIDED 



336 00 
539.00 
650.00 



RANA CONTROLLER CARD. CAN RUN 4 RANA DISK DRIVES, PLUGS RIGHT 
INTO YOUR APPLE IN PLACE OF YOUR APPLE CONTROLLER CARD. 125.00 



CALL 201-868-0214 

MDN-FRI 9AM-5PM EST 



Mail Order 

Drca Technologies 

P.O Si.r «Ui! 



TUE & THURS 9AM-10PM EST NoHti Befjen, New Jersey 07047 



Oi Write To Gel On 
Our Special Mailing 



TELEX No 960127 SWIFT NYK. Alt Dept. K 
TWX No 710-582-5598 SWIFT NYK. All: Depl, M 



SEND IS rOB CATALOG 
TEHMIl 

10 MWMM'JNOROER PAYABLE BVVISAaRUASrEH- 
CHAP.GE. VOiiEY ORDER CASHIERS CHECK PER- 
"J.'.M vIEIKS A. LOW 1 WEEKS TO CLEAB ND C 
ORDERS ACCEPTED ' 

\1 5ti FOR POSTAGE IH5URAMCE OPTIONAL t 00 
HEAVY EOUtPMEMT CUSTOMER MUST PAY FREIGHT 
NJ RESIDENTS ADD iK SALES TAX »«CES SliBJECT 
TO CHANCE WITHOUT N01ICE 
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KITS KITS KITS KITS KITS KITS 



m 



^sm 



M m* V * i« 



3*« 



e-T 



i Ml parti and quality I" 1 G tMutri I 

1t« PC bvxrrtf pitral. CtMnsji-E- our twttn. »nr.ij I*>eu;ei mhI «mi4jl.ii 
IW«-Veu |Wni mm"l 1u>r.l jhili othir lutx lhal fwniw ■ 1 
ATTEWTTnjf DEALERS 



II20VACUGHT SEQUENCER UIT 
Gitit Tor ditcn, blHbcardu ipwil tUccit, roof top Chrittrnu 
■LMifilays. HC, Thu rrhjhlc 1C ind SCil kit KOurnCCi lOoutnull, 
The bow d has 10 output padf rod «c*i 
Dulpj; pad can light up to ISO mis rjl 
120VAG l»mpi {your choice}- conrwctid 
lo !L Fiicurei vkn$tj>.t tP*od and fuiad 
input Kit conu with ill pirii r PC 
beard rod imtfueuani. Sir* ol baaed: 
A" X «V*. Ofurim from 120 VAC. 

C^ZS S1B.95 -• Cf^-L ^ 

10 MOTE SOUhO SYNTHESIZE R KIT 

I Vary unique lirnpla rmjue lynlhni :« fntum 1 D adjuitibla noun. 

uiiiiblr pitch, viriaWe ipMd, Tl4iNml LEO *nd inrjrrirjijal or ntrw- 
ing natti. Mak* "robot" touitdf, ipaon 
vnr wmptlrr flffrcii. he. One of the 
mott unuiuil km,. Circuit failure* 3 
IC'f arid 12 Erimmir rniilOn:. Compfota 
with ill pirn. PC board and Instruction*. 
Si* of board; 3.5" x ***. Donate e from 
8V faatMrv {nor. -neJu ds-td. C*722 11.1.35 





I ELECTRONIC SLOT WACH INE K IT 
Rural lime action iloi machin* faarurai laursd 
out! *ftd Mashing LED. Hat 3 dilfa- 
r, comi up" ofia it 4 linn. Whan all -— 
lymbol-i irt tha iamo a ipocial win- n 
nar nota loundt, Cireuil urn 7 ICi ind , f 
12 Ifaniiltorf, Kit co?n r I COrTl ;jl r ! r with 
all parts. PC board indiniEructiDm. Sin 
ol board: S,E ri x 7". Qptratn from SV 
Ljticrv (not incluofdk- C4T13 (29.95 j 

ILECTRONlC DIGITS L DICE KIT 
: un and aircil inpj' Ehii kit raalacai convan 
Ibrioht jumbo LEGS and '"i oil " sound Spaed 
abla and did Mop IttdiViduili y I Circuit 
uhi 4 iC't and 10 rraniirton, Kit mrrun >laaajfifl 
complete wilh alt parti r PC board and j 
ImiructlDfn, Sij* ol bowtt: 4- * 4.8™. 
Oparam from 9V battafY [not mdudad |. 
C47S* SlS.ftS 



frftoCH, <J-:rji! J- raid' 

iboli thai "roll" and 




EJaml dlea. Fmiuki 
at roll is Futlv adjuii ■ 



* 



m 



CHANEY 
efecLrancs inc 



i AD Or dit £9 M 
pltaw includ* 3VM Por poiTaga U>PS» 
VISA MC. 



P.O. BOX 2703S 

UtHVUt. GUI UlUfJll S02?7 

303 78157513 
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FUJITECH AUDIO KITS 



LATEST AUDIO TECHNOLOGY 
FROM JAPAN 



Model A 1033 Integra tod Tuba Amplifier 
' Latest Japanese Design 

* Distortionless Output Transformer using 
special winding techniques 

" Most circuitry on PCB for easy assembly 
and humfree performance 

* Output 30W x 2 Ultra Linear 

(Switchable to Triode) 
1SW x 2 Triode Output 
(near class A performance) 

* THD under 0.4% 

* Frequency Response 30~30,000 Hz (-idB) 

■ Separate Pre-Out and Main-ln „„. „„. „ 

$499.00 




$499.00 

Send $5.00 for each assembly manual, 

refundable with order. 

Monarchy Engineering, Inc. 
380 Swift Avenue. Unit 21 
South San Francisco, CA 94080 

Visa or Mastercharge acceptable. 



Model AS01 Power Amp 

■ Pure Class A 25 W + 25W 

• Switchable to Class AB 100W + 100W 

• Switchable to Bridge Class A 100W mono 

" Switchable to Bridge Class A8 300W mono 
' Frequency Response 5-200KHz (-IdB) 

■ Signal-to-Noise Ratio iZQdB 
' Non-magnetic Chassis 

" "Out- board" comprehensive protection 

circuitry 
' DC circuitry with limited use of NFB 
' High Efficiency Fluid Convection Coolinq 

• THO under 0.007% 




$299.00 



Model A502 DC Stereo Control Center 

' Direct DC coupling from Input to Output 
' DC servo circuitry 

* Cascade FET Input in all stages 

* Separate Moving Coil RIAA amplifier 

■ Distortion below 0.005% (3V) 

* Max. Output 15V 

■ Frequency Response 20Hz-20KHz ±0.2. dB 

■ Maximum Phono Input 

MC= 16mvRMS(1KHz) 
MM = 270mvRMS(1KHz) 

■ Built-in Headphone amplifier 

' Relay Output Muting HSbTSb ■ 




$349.00 



>i 



CALIFORNIA COMPUTER SYSTEMS 



1100 




2032 32K STATIC RAM A & T 




200NSEC 


S4 68.00 


XI IS 16K STATIC RAM A & T. 




200NSEC 


S279.50 


ZbIS 64K DYNAMIC RAM A & T 


S351.00 


HBO S-100 MAIN FRAM AS T 


$500.00 


!«2K FLOPPY DISC WITH CP/M 2,2" 


S329.95 


£131 » ARITHMETIC PROCESSOR A a T 


. S552.50 


iltOA Z8G CPU A & T 


S249.95 


1711*4 SERIAL 1/0 A &T 


S291.9S 


27 IB* 2 SERIAL, 2 PARALLEL A 4 T 


S305.95 


*7tt» 4 PARALLEL AST 


S214.95 


PHOTO I0SS0S WW 


$39.95 


ArPLE PRODUCTS 




7I14H12K ROM/PROM. .-, 


$99.95 


7414* CALENDAR/CLOCK 


5106 95 


7441* PROGRAMMABLE TIMER 


S98.50 


7470* A TO D CONVERTER 


SI 05.95 


7491* GPIB (IE 488) INTERFACE 


$182.00 


7711* ASYNC SERIAL 


SI 25.95 


7712* SYNC SERIAL 


S153 95 


772B* PARALLEL STANDARD. 


S105.00 


77211 PARALLEL CENTRONICS 


SI 05.00 


711 1 1 ARITHMETIC PROCESSOR W/DISC 


S342.95 


711 1C ARITHMETIC PROCESSOR W»R0M 


S342.95 


7520* EXTENDER 


. '$23.50 


7300* APPLE CLIP 


S8.00 


SOFTWAIE 




23-01 CP/M-MACRO ASSEMBLER ON DISK . 


S76.95 


24-01 CP/M-SYMB0UC INSTRUCTION DEBUGGER 


56425 


J5-01 CP/M-TEXT F0RMATER 


S64.25 


26-01 CP/M" BACKGROUND PRINT UTILITY 


S4295 



OTHeft CCS PRODUCTS ARE AVAILABLE 
CALL FO«PR/C£ 



-S/7I 



MICSOCOMPUTEfl PRODUCTS 



SI DO PRODUCTS 

CBIA 8080 PROCESSOR PCBD ... S32.95 

KIT S155.95. AS T S215.95 

CB-2 280 PROCESSOR BOARD. 

KIT S198.95. AST S269 95 

HIE 64 x 16 VIDEO, PCBO ... . . . S32.95 

KIT $15395. AST . S1 99.95 

¥82 64 x 16 VIDEO. PCBO S32.95 

KIT S1 75.95. AS T S234.95 

VIS 80 CHARACTER VIDEO 4MHZ 

KIT . S345.95. AST S425 95 

UPGRADE RAMS FOR VB-3 S42.00 

104 2 PARALLEL 2 SERIAL. PCBD S32.95 

KIT .", S155.95, AST .5194 93 

Pl-I 2708.2716 PROGRAMMER BOARD 

KIT .$135.95, AST S185 95 

MB-10 16K STATIC RAM. 

KIT .5299.95. AST S339 95 

APPLE PIOOOCTS 
A4BB IEEE 4B8 INTERFACE $39995 

All- II SERIAL/PARALLEL INTERFACE 

AST 5178,00 

ASIO SERIAL I/O 

A 4 T S97 95 

AriO PARALLEL 10 W/0 CABLES 

AST S87.9S 

OTHER SSM PRODUCTS ARE AVAILABLE. 
CALL FOR PRICES 




MONDAY-FRIDAY, BOO TO 12 QO. 1:00 TO 5 30 
THUHSDUVS. fl 00 TO 9 00 P M 

(415)728-9121 
P.O. BOX 955 • EL GRANADA, CA 94016 

PLEASE SEND FOR IC, XIST0R AND COMPUTER PARTS LIST 



AUG. SPECIAL SALE 
ON PREPAID ORDERS 

(CHARGE CADDS. COD DR P OS NOT AVAILABLE) 

MUST MENTION AD FOR SPECIAL PRICES 
INTRODUCTION SPECIAL 

SSM PB-1 EXPANSION KIT BY EXTEK ADAPTS PB-1 
FOR PROGRAMMING 2732, 2732A AND 2764. BANK 
DISABLE FOR PROGRAMMING SOCKETS. CP/M SOFT- 
WARE DiSC INCLUDED. KIT.. . $1 05.95, AST, . . $119.95 



74 LS' SERIES PRIME PABTS 



LSOO 

lsoj 

ISO* 

LSOS 

I. SOS 

LS10 

LSI 3 

LSI 4 

LS20 

LS26 

LS27 

LS30 

LS32 

LSS7 

LS3S 

LS42 

L.S74 

LS75 

LS8S 

I SS'J- 

LSSO 

LS9? 

LS93 

LSt 22 

LSt23 

LS12S 

LSI 26 



123 
1.23 
1.23 

1.23 
1 66 
1.23 



45 2 14 

.99 4.S0 

.35 1.23 

35 i.ee 

35 1.66 

25 1 23 

35 1.66 

55 2.50 

.35 1.66 

.55 2.SO 

45 2-14 

-50 2.38 

.15 5.46 

40 1,90 

60 2.65 

60 2.85 

60 2.85 

45 2 14 

95 4 50 

90 4 28 

75 3,56 



LSI 32 
LSI 36 
LSI 38 
LS139 
LS145 
LSI 47 
LSI 48 
LSI51 
LSI 53 
LSI 55 
LS156 
LSI 57 
LS1S8 
LS160 
LSI 61 
LSI 62 
LSI 63 
LSI 64 
LSI 66 
LSI 73 
LS174 
LS175 
LSI 90 
LS191 
LSI 92 
LSI 93 
LS196 



E-A 5 FOR 

.75 3.56 

.50 2.33 

.75 3.56 

.75 3.56 

1.20 5.70 

2.49 - 

1 35 - 

.75 3.56 

75 3.56 

,90 4.2B 

90 A. 28 

75 356 

75 3.56 

90 4.2S 

95 4 51 

,95 4 51 

.95 4.51 

.95 4.51 

I 75 8.31 

.60 3.80 

.95 4.51 

.95 4.51 

1 00 4.75 

1 .00 4 75 

.85 4.04 

95 4.51 

.85 4.04 



LSI 97 
LS221 
LS240 
LS243 
LS244 
LS245 
LS251 
LS257 
LS258 
LS260 
LS266 
LS279 
LS290 
LS293 
LS295 
LS367 
LS36S 
LS373 
LS374 
LS377 
LS37B 
LS620 
LS626 
LS629 
LS662 
LS683 
LS688 



EA 5 FOR 

.85 4.04 
1.15 5.46 
180 8.55 
1.75 8.31 
1,75 8,31 
2.15 ■ 
1.00 4.75 
85 4 04 
.85 4.04 
65 ■ 
.46 2.19 
50 2.36 
SO 3.60 
80 3.60 
1 05 4.99 
70 3-33 
.70 3.33 
1.85 8.79 
1.80 8.55 
1.45 6.89 
I 18 5 61 
225 - 
2.25 - 
1 44 

3.20 - 
2,30 - 
2.40 - 



QUANTITY OF 5 FOR MUST 86 OF THE SAME DEVICE, THEY 
MAY NOT SE MIXED AN ADDITIONAL 5* OFF PURCHASES 
OVER S50 ON LS PARTS ON PHEPAID ORDERS BY CHECK OR 
MONEY ORDER ONLY. 



VISA v MASTEHC MARGE seno account number. uLtibatft number, enpralun date 
and sign your order Appro* postage will be added Orders will) check or montyDroerhvili 
be sent pusl pa id in U 5 II ywr are ncl a regular custtwner please use cuarge. cashier's 
check or poslar money order Oirvnvise Ihere *4I K a nwweek delay lor checks 10 
dear Calil residenis add 6^ lax Money back 30-day guarantee We cannot accept 
relnrned ICf 1ha1 have been sowerM 10 Prtces suCtecl to change w.lhoul whee ill 
i irriir 12.91 lenka civee n «fiiti Ini liaa If fld 
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SALE!!! 



BUY 2 BAND PRINTER / TERMINALS 
FOR THE PRICE OF 1! 

You Get 2 GENERAL ELECTRIC (GE) 
TERM) NET 1200s 

Features: 



• RS32 ASCII Input •Fully ForrntS Typt 
• Up to 1200 Baud |120 cpt] lor ilmnl 60 Ipm 

• 120 Ctlurnni it 10 'pitch' •Ctwigtibla Print Band 

• Ufln Reliable >94 Cfiarictm (Upper & Lower Cnt| 

• 115 VAC SO Hz •MFG'R'i PRICE OVER S5K 




These unique, off-lease and used GE 
"Terminals" offer 3 input Baud rates for 3 print 
speeds, table-top operation. Continuous print 
band provides fast, fully formed characters lar 
superior to Dot Matrix, LETTER QUALITY print 
at DOT MATRIX speed!! One unit is fully tested 
and operational, cleaned and ready to use. The 
other is clean and whole but UNTESTED (use as 
a spare or as parts machine). Line Cord & Forms 
Tractor NOT included {available from GE 
direct!) Tractor GE Part No. 44C414730-G02. 

sVlemice Only s 495 .00 p ai r 

(Add. S30.QQfor Pkg. - Pay Shpg. on Delivery) 



G.E. TERMINET 340 
LINE PRINTER 

These excellent off-lease, used BAND-type Line 
Printers feature: 

• 230 to 340 lines per minute. 
•PARALLEL [TTL1 Input. 

• 132 Columns. 54 Char. ASCII Set 
•Include: Stand 4 Sound Hood! 
•TESTED 4 OPERATIONAL 
•Schematics 4 1/0 

Data Included 

Each machine includes 
Print Band. Parallel 
Input I/O Board, 
Schematics & info. 

Each Printer is shipped tested and fully oper- 
ational!! Nationwide service by General Electric. 
Original Price over S4.0OO.00 Most are unused or 

new! Only *795.00each.. 

(Add. $30.00 for Pkg. ■ Pay Shpg on Delivery) 

PARALLEL INPUT ^ «5> 

I/O SELECTRIC* N ^^ 

The manufacturer put them into storage to de- 
preciate them. Now they are FINALLY 
AVAILABLE!'. Removed from working systems, 
these fantastic machines have built-in driver and 
decoder circuitry and take TTL level, 6-btl 
character plus 4-bit functional input signals 
Easily driven by most any micro. Use as a 
typewriter (with additional 'repeat* circuitry) or 
as a KSR/O printer, or both. Requires 115,60Hz 
for typewriter motor, 5 VDC for TTL and 24 VDC 
for solenoids. 'Table Top" style case. Each 
"Selectric"' I/O machine is complete and in 
operational condition Includes schematics, 
data, case, platen, and ribbon , (Type element not 
Included.) 

1/0 SELECTRIC *399.00ea. 

(Add $20.00 for Pkg. • Pay Shpg. on Delivery) 

Write or Call for our Latest 
BARGAIN-PACKED FLYER! 

'■"Stleetric" it an IBM Trademark 



MAIL ORDERS 
Br,. 10* H* + la- tiemri4»t t \tti, 



roducts & 



617/372-8637 

Ss'r T No CdM- ■ I 




LEADER 








LP.O-513A 


Single 


15MHi/lmV 


$ 550 


LBO-5MA 


Dual 


15MMi/lmV , 


5°5 


LBO-522 


Dual 


2OMHj/0.5mV 


795 


LBO-523 


Dual 


35MHi/0.5mV . . 


005 


LBO-524 


Dud/D.S. 


35MHi/0.5mV . 


1195 


LBO-524L 


Duo 1/ as 


35MHi/Q.5mV. . 


1295 


LBO.S17 


Quod/D.S. 


50MHi/lmV 


1695 


HITACHI 








V-1STF 


Single 


ISMHe/IitiV 


520 


V-152F 


Dual 


15MHi/lmV , 


570 


V-202F 


Dual 


2CMHj/lmV 


750 


V352F 


Dual 


35MMi/lmV 


. Call 


V.A50F 


Dual/D.S. 


SOMHj/lmV 


. .Call 


V-10SQF 


Quad/D.S. 


10OMHi/0.5mV . 


..Call 


SOLTEC 








515-1 


Single 


15MHt/lmV 


495 


515-2 


Dual 


15MHi/1mV . . 


595 


520 


Dual 


20MHl/lmV.. . 


695 


530 


Dual 


30MHi/1mV 


895 



CALL FOR OUR LOWER PRICE 
FREE FREIGHT lot order ppid witti cashier'* check or 
money order. Above prkei are tot prepaid order only. 
VlSA/MC oecepled. Allow 2 week* ro dear pergonal 
checks. California resident add &% soles rax. Prices 
and spedfieatkirij subject ro change wJtliQur notice. 



(213)786-6890 

. TESTEK CORPORATION 

69 1 H p y ve n h ur si Ave., Va n N uyt, CA 9 1 406 



YOCIR EXCITING 
NEW HOBBY! 

ai Enjoy fantastic savings by assem- 
bling your own organ or piano. 

B» It's easy Mo technical 
knowledge required. 

* Just follow our clear, 
pictured instructions. 

* Choose from many models 
from portables to consoles. 

!S> Ask about our interest-free 
installment plan 

ORGAN & PIANO KITS 

^^p^i^ajiji^^ Foi I rcF Information Pack MAO 

» Call Toll FrK 

[\ ftOO 233 3865 



WERS1 DepttVWO PO Box 5318 
Lancaster, PA 17601 

D Free Into. Pack: □ Organ D Piano 
□ Catalog & Demo Record 'enclose S6i 

Name 

Address 

Cily 

Phone L l_ 



.State. 



.Zip. 



Rep inquiries invited 
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CABLE TV 
CONVERTERS 

AND OTHER 
GOOD STUFF! 



L L SALES REC OR DS - OLJH NEW 
30 CHANNEL CABLE TV CONVERTER 1 



f 1 Conwhtn mflj iiupur 0% st^^^. ^5 



HOT NEW IMPORT! REMOTE CONTROL 
30 CHANNEL CABLE TV CONVERTER! 




MINIATURE FM WIRELESS MICROPHONE 

.95 




H-rift m (Ml pill-l pf y.Dur 

"J-*i RlITpl pn or ry sn- 

d*>-3 FW f*dia or 'nifim 
Ho, HIVA4S3 



QUARTER-MILE WtRELESS MICROPHONE I 
& HECEIVER SYSTEM 




95 



F Ct JCSirn.Ti) cry l!#l OO^SrpJlBI 
If. : r ' r h ■ i : f .( - All 

btKlrv BWrittd f.t z Irrl v> *!* 
MM* iivigt rtlKnM. VU rnrlf 
* Ho - VIVUN1 



FACTORY SURPLUS VHF / UHF 
TWIN' VARACTOR TUNERS? 



PI I rpi< I .nj I r 1 1 ■Qi'-flU'r '.utttt 

TV , 'P^ONTENDE , ■ A nun : 



PUMPING! NORELCO EN PL ESS LOOP CASSETTES I 



29 

3PHONE I 

UHF 

JCRS' 

39 



A 95 




IN STOCK- THE MURA 
CORDLESS TELEPHONE SVSTEMI 




SALE OF QUART! BATTERY 
OPERATED CLOCK MOVEMENTS 



90PER< 
95 
MM 



f tie WlVASd 



20 AMP REGULATED I2VOC POWER SUPPLY 



1 J ■ htit 4c \ovS U 5 wfc tuJl 
imW £*|. It hwtflri Mm ttnt-om, 

THr.rHT r*rt*, SSS l.i».M yp In 
4Qt>~*tf BLi*ftdr*w licfnyy 
■:«m 11D VAC Ha 3HVA344 



jilVAJK ■■i'jv.i.lliiT^ -ifrt K W¥ii*~^~ ] 



tf£B 



OUR LATEST Sfl PACE 
FASCINATING CATALOG 

■ |*P1 pKthj W f" UPliqur HBT-1 
C '« I 'On.r. tu>;|.ns jnf, y/rubull 

nilf.i f,'..i t n- (,.- c > i"» iNfit 
mn.Bfl CUP 1 mjnMur £«i«a 




i e — .. - -.- — ^.^^ l ETCOeLECTftONICS 

I <^Hv M WlJ WORTH COUNTRY SHOPPING CENTER 

l r ,r ^^ - ih --a PLATT58UHGH,N.Y. 12901 



{□r UPS, > Huidlingi it .. 
bilo A IvpDfi: inquiiet 



^ R HJiiur^Jd OK. 4£h±v. n-j rj o O l Adri T. . 

MJundHll NY IlulfZLilr-mjiSH''. u-.ili. 

i;td Qirr utifrfborrt oidfii dnk r>nrr cloiii. 
1 SIS 661 8700 
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ELECTRONICS CO., INC. 
SEND OR CALLfor your 

FREE 

1982 Catalog 

A 48 page handbook with 
48 SUPER exciting, low cost, 

electronic projects. 
(Some projects as low as $2.50). 

CALL Toil-Free 

1-800-453-1708 
Utah residents 1-801-628-3627 

NEW 

These PPG Electronic Kits are 
available at your 
local electronic store. 
Kit I 

(01 PICKET DICE 
002 SIGNAL INJECTOR 

eoj met wm euN 

904 MET Hi 0ETECTOH 

aos iodic prdie 

B06 IUMUM 1URM 

BOB DECISION HIKER 

109 LEO PENDULUM METRDN0KE 

011 DOUBLE DECISION MIKED 

St? SINEN OSCHIATOfl 

BI4 RODOT DUNDEJI 

916 HI HI WINK 

aie FiiNciim 

920 SHIMMED UfiHTS 
S21 CKBISTWA5 THEE 

922 ONE CHANNEL COLOB OBSAN 
924 AOTOJBATIC SI DEN 

S2f tun »X 

928 D-fDlT POWER SUPPLT 
830D-15yOLTPOtr«ED SUPPLY 

934 COLO 9 OflEAH 3- CHANNEL. 1- CONTROL 

B36 3 CHANNEL (CONTROL COLOR OBGAH 

83! 1}-»01T PfDfEI I UPP IT 

840 (ABIAIIE STRODE UOTfT 

B42 12-irOn COLOB DBGAN 

944 T V JAMMER 

B49 tMIOtT SAFETY ITDDDE FLASHED 

Bit WKOOPEfl ALAfiM 

852 COMBINATION LOCK/ALARM CONTDOL 

959 ELECTRONIC TENNIS 

B58 DIGITAL BDLRETT E 

150 5-30 HOLT BEEUIATED POWEB tUPPW 

891 lit SOUND PORTMLE OB GIN 
852 FULL WAIF MDTDR SPEED COHTBOL 
866 DlfllTAL SLOI MACHINE 
86B DISITAL DICE 
970 NERVE TESTED 
875 ■■ DID IT DIE IT* L CLOCK 
875 DIGITAL DIND 

980 1MOLT. IABIP DESOLATED POWEB SUPPiT 
882 MUSICAL HORN 

894 SOUND MTUATED COLOR DRD1N. 1- CHANNEL 
995 AUDIO AMP/ IN TEH CO* 
898 U1MDIAN TORMENTOR 
a 90 STOP ACT I ON TIMING TESTER 

892 TELEPHONE HOLD DUTTOM 
994 PKASOR DDN/S9UN0 EENEBATOB 
998 DINRDT CLOCK 




fTf 



Also available, complete I 
Basic Electronics Course j 



Build Some 

TODAY! 

PPG ElBctronlcs Co., Inc. 

791 Red Rock Road, 

St. George, Ulah, 64770 



Special Prices For Educators 




MORE CAIN 

THAN A VARACTOR UHF TUNER 



SATISFACTION 

GUARANTEED 

$15.00 

Freo.. Baogo till 14 70 
839MHz Channels 14-83 
Ctrtput Channel 3. 
Part No B Available on request; CD 2 or 4. 

Modified High Gain Tuner SI 5.00 

1 . The first thing we do is change the standard 
diode found in every tuner to a Hot Carrier 
Diode. 

2. The tuners output is then measured and 
compared to our computer derived chart 
from which we determine the correct 
value coil to add across the IF output for 
maximum PrePeaked gain. 

3. The tuner is fed a standard 10db antenna 
input, and while monitoring the output on 
our Spectrum Analyzer, the tuner is tuned 
to the desired channel and its oscillator is 
oflset for the desired output frequency as 
follows: 

Ch. 2:58Mhz Ch. 3: 63Mhz Ch. 4; 68Mhz 
We call this slip puking because ttie tuners output looks like 
a peak on our spectrum analyzer and the highest point ol that 
peak is actually adjusted for the Desired output. 

4. Finally, we measure the tuners output one 
more time which is again compared to our 
computer derived performance chart to 
ascertain the correct value of the second 
coil which is added to the tuners internal 
connections. 

This procedure was developed Dry GILCO and Its our computer 
derived performance charts that make our loner better. That's 
because almost every tuner gels a different value coil before 
it's peaked and then a different value coil after it's peaked. Trie 
c«nt» nations are endless and the way we determine the values 
is our secret 



PRINTED CIRCUIT BOARDS 



Part No. B21 Printed Circuit Board $17.00 

1. This Printed Circuit Board uses only one 
jumper, others use 9. 

2. The component layout is screen printed on 
the Component side of the pre-drilled P/C 
Board, 

3. The solder side of the PIC Board is covered 
with High Temperature Solder Resist for 
ease of assembly. 

4. This P/C hoard was designed to take advan- 
tage of the Gilco High Gain Tuner which 
means its circuitry is simpler and more 
efficient than those circuits that require 
inferior Varactor Tuners. 



ELECTRONIC PARTS KITS 



Part No. B22 Complete Parts Kit 880.00 

All resistors (30), Potentiometers (t SK, 3-1 OK), Panel Mount 
Potentiometer (f OK), Electrolytic Capacitors (6), Ceramic and 
Mylar Disc Capacitors (35). Variable Capacitors (4), All Inter 
graled Circuits (7), Vollane Regulator. Heat Sink, Diodes (4), IC 
Sockets (4-8 pin, 3-14 pin), Power Transient*! (24W1A). Coil 
Kit witti Ne. 26 wire (4), Speaker (4"-3 Oz.), SundoNs, Coaxial 
cable. All misc Hardware, etc. AB parts are individually 
packaged and labeled 

All components including the wire, Hardware, Coaxial Cable and 
heal sinks are included in the parts kit. This means your as- 
sembly trme Irorn start to finish is only 4 hours. 

Order all 3, B20, B21 , B22 110.00 

Order 5 each. B20, B21, B22 95.00/set 



Part No 

A02 



ACCESSORIES: AMPLIFIERS 



Kit 518.00 



New 2 Stage Low 

Noise 28db gain flF 

Amplifier Specially 

designed for kit builders 
A03 New 1 Stage Low Kit 510.50 

Noise 14db gain 

Amplifier 
A04 75-300 OHM matching 

Transformer. 
F59 Coaxial Connectors. . . 

Mali order only. Sand check or money order to: 

GILCO INTERNATIONAL, INC. 

P. 0. B«l 8817, Coral Gable I, FL 33124 

Tel, (305) 923-5881 For COO orders add 1 <S% shipping 

and handling or lor orders over $50, add 5%. 

n nWnlt KM Kkw ub Pteau wffle hw mart rnterm 



$1.00 
.30 



(602) 266-9758 (602) 234-3026 

i? SURPLUS ^J* 

683 5 N. 16th St. .Phoenix, AZ85016 





MICROWAVE DOWN 
CONVERTER KIT ihmfi ii type] 




PCBcf, 3-MRF901s. 2 MBD 101s. 
1 Thermistor. 1 Choke, 3-Chip Caps, 
ST1 Qli ' "'*' Conneclor. 8 ResistOfS 



POWER 
SUPPLY 

12-1 8v 
DC. 



* Instructions |t_v 

$19. 90 Sjj> W 

BUY BOTH FOR ONLY 53. 

SPEAKER 
BOX 




w/5" 

SPEAKER 



$ 1 1 . 95 



PULSE RATE 
INDICATORS 

USED FOR 

HEART MONITORS 

100% Functional 

$1095 

Includes I W" 

" B" LCD Readout 
'ICL7106CPLA-Q 

Decoder Driver 
■ MC 14016 
" MC 14013 



W.cfe" 



' MC 14684 

' LM 32 YN 

' TL 064 CN 

' Pi'.-'o Buzeer 

1 9 V Salt. Clip 

' Msbc Elect Components 



new plastic case 



$ 



1. 55 



Made for Heart Monitor 
above. 



Includes: 

* 9 V Ban. Holder 
' Front Bezel 

Excellent for Frequency 
Counter. 




4" LINE CORD 




450 



> 

c 



CIRCLE 60 ON FREE INFORMATION CARD 



ALL ORDERS SHIPPED SAME DAY VIA UPS g 

["f-j Postage & Handling Not Included ^^ " 

(602)266-9768 (602)234-3026 

CIRCLE 59 ON FREE INFORMATION CARD 



SPARTAN 



Electronics Inc. 



O 

z 
o 
tr 

r- 
O 

LU 



(516) 499-9500 

6094 Jericho Tpke. 
Commack, N,Y. 11725 



Remote T.V. Converter 

139.95 Ea. 
4 & up 125.00 
60 Channel 
Wireless Control 




H commodore Color- 

- — VIO20_ sound- 
g Graphics 
=J $259. 



Logic Probe 
Global Specialties #LP-2 



$28.49 
DTLTTL'CMOS 



v«\ Beckman 310 Digital 
■3C Multimeter 



\- 

3%" Digit LCD 
\ «&»*! 135 " Instant Ohms 

™ la °' -10 Amp Scale 



Direct Connect Modem 

Signalman MK2 



Surge Stopper Brooks 

4 Outlet w/circuit bkr. 

led/sw $59.79 
1 Outlet $43.50 

Now you can have Maximum Protection / 
for your sensitive electronic equipment. 




Refurbished 

Monitors 12" diagonal 

39.95 



tj 



SPECIAL Atari 800 

W/16KRAMS659 ;E= 



Atari 400 w/isk $325 



42 Channel CATV 
Converter 

w/on/off Fine Tuning 
$94.95 



-£• 



4 Chann el VHF toUHF 
«e^..i^JBIock Converter 



Volume 
Discounts 

Mm Order J10 00 
Shipping Oversea 20% Ada i 
Pfices subject to change 
without noliCC 
COD 2 00 Extra 



* 9 ^ ^ 



28.95 Ea. 
24.95 4 & up 



• Via. MC, EMC. Aim. Check 
COD. Money (Me 



Add For Snipping 

to 7500 J250 

0%At)d'l 7600 to 25000 H.50 

Inge 25100 to 500.00 WOO 

501 00 10 75000 1850 

751 00 10 1000 00 (1200 

Ova 1000.00 J12 50. 

Mon 1h TultVF Sa 

9-8 9-6 9:30-5 



ADVERTISING INDEX 



RADIO-ELECTRONICS does not assume 
any responsibility for errors that may 
appear In the Index below. 



Free Information Number Page 

22 AMC Sates 83 

— ATV Research 92 

— Aaron Gavin 83 

37 Abe* 73 

45 Active Electronics 89 

46 Advance Computer Products 97 

— Advance Electronics 42 

48 All Electronics 94 

14 Anders Pcrdsion Instrument 

Co., Inc 85 

59 Arizona Electronics 1 1 ! 

56 B.G. Micro 100 

16 B&K Precision Dynascan Corp 86 

67 Babylon Electronics 108 

— Karel Barta 87 

6 Beckman Instruments ...Cover III 

— Bullet Electronics E04 

— C&D Electronics, Inc.. 112 

— CIE, Cleveland Institute or 

Electronics 38-41 

63 Computer Products & 

Peripherals Unlimited 1 10 

68 Chaney Electronics 109 

8 Channcllock, Inc 74 

— Command Productions 90 

3 Com munications Electronics 2 

— Components Express 23 

52 Concord Electronics 104 

— Cook's Institute 90 

2 Copper Group .Cover II 

— Dage Scientific 88 

— Data Services Co 87 

— Devtronix/Organ Products.. 88 

42 Digi-Key Corp 91 

54 Dokay 88 

— Edu Calc Publications 76 

29 Eico 81 

25 Electronic Specialists Inc 85 

— Electronic Technology Today 71 

27 Enterprise Development 79 

—,64 Etco Electronics 92,110 

31 Etronix 82 

— Fair Radio Sales 90 

15 Fluke Mfg. Co., Inc. 5 

— Fordham Radio 92 

40 Formula International 102-103 

— Gilco International, Inc Ill 

28 Gladstone Electronics 79 

— Global TV Electronics 87 

58 Godbout Electronics 90 

— Grantham College of Engineering .. . 83 

73 Hal Communications Corp 32 

66 Hal-Troniic 100 

9 Hameg, Inc. 24 

— Heath 29-31.34-35 

12,13 Hickok Electrical Instruments.... 80.84 

69 Hitech Electronics 104 

65 Information Unlimited 108 

39 JDR, Microdevkes 98-99 

— J&W Electronics ., 88 

38 Jameco Electronics 106-107 

36 Jensen Tools, Inc 73 

7 JimPak 33 

43 John Bell Engineering, Inc 93 

— McGee"s Radio 92 

23 MTI 85 

IS Micro Management Systems, Inc.... 73 

— Microtenna Associates 88 

53 Mikoslnc 109 

— Monarchy Engineering, Inc 1 09 

64 Mountain West Alarm 108 

— NRI Schools 8-11 

— NTS Schools 18-21 

— Nablh's, Inc 74 

— Netronics 78 

21 North American Soar 78 



49 
51 

17 
60 
19 

26 

35 



57 

30,74 

72 

44 

41 

70 

32 



II 



50 

55 
61 

47 

57 
4 



20 
34 
49 

10 

S 
71 



Omnltron Electronics 100 

Orca Tech 108 

PC Guide 77 

P.P.G. Electronics Co., Inc Ill 

Pac-Tec Corp 81 

Paia Electronics .. 77 

Paladin Corp 73 

Phillips F.CG 17 

Phillips-Tech Electronics 87 

Poly Paks 105 

Protect© Enterprises 81,82 

RCA 26-27 

Radio Shack 95 

Ramsey Electronics 101 

SCR Electronics. Inc 105 

SMP, Inc 73 

Sabadia Exports Corp 92 

H.W. Sams 79 

Satellite TV 87 

Simple Simon Electronics 69 

Sinclair Research Ltd 13-15 

Sintec Co 105 

Sound & Video Research 90 

Spartan Electronics 112 

Spectrum Electronics 96 

Solid State Sales ,. 96 

Suntronics Co., Inc. 90 

Surplus Electronics 127 

TAB Books 25 

Tektronix 1 

Testek 110 

Test Probes 76 

Texas Instruments 70 

Triton Mktg. Corp 77 

U.S. Modules 73 

Ungar 

Djv. of Eldon Industries 73 

Vector Electronics Co „.,.. 28 

Viz Mrg. Co .7 

Wersi Electronics 110 

Zenith Radio Co Cover IV 



CABLETV 



CONVERTERS 
DESCRAMBLERS 

Largest Selection 
of Equipment Available 

$Buv Warehouse Direct & Save $ 



fh 



36 channel 
converter 

$4595 




36 channel 

wired remote 

converter 

only 

$gg95 



Send $2 for complete catalog 
of converters and unscramblers 

Quantity Discount v * Visa ■ Master Charge 
Add y-'t shipping— Mich, residents add 4^a sales lax 



C&D Electronics, Inc. 

P.O. Box 21, Jettison, MI 49428 
(616) 669-2440 
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22 Megohm 
Input Impedance 



12,000 Hour Continuous 
Battery Life 



Audible Continuity 
On-Off Switch 

_True RMS Select Switch 
forac only or ac+dc 



Insta-Ohms Visual 
Continuity Indicator 




-Circuit Resistance 

Measurement 

20! j Low Resistance 
with Zero Adjustment 



10 Amp ac/dc 

1500Vdc/1000Vrms 
■ Overload and 
440 Vdc/ Vrms Resistance 



Temperature Probe Input 
'(~20°CtO +1265°C) 



In -Circuit Diode/ 
Transistor Test Function 



Introducing the TECH 360 

DMM. Never has it been 
so easy to do so much for 

so little. 



Beckman'sTECH 360 bench/ 
portable DMM puts unmatched 
capability and convenience at your 
fingertips. 

You can select from 8 functions 
and 31 ranges with one turn of the 
single selector switch. 

On or off the bench, you can 
accurately measure all complex 
waveforms with True RMS AC func- 
tions. Extend resistance measure- 
ment to 1/100 ohm resolution. Read 
temperatures from — 20° C to 
1265°C. Perform continuity checks 




quickly, with audible and visible 
indications. Measure up to 10 amps 
without adding special adaptors. 
All with 0.1% basic Vdc accuracy. 

12,000 hour battery life 

Designed for ultimate ease of 
operation, the TECH 360 delivers 
12,000 hours continuous service (up 
to 4 years of normal use) from stan- 
dard heavy-duty batteries. You'll 
never have to search for power out- 
lets or contend with ground loop 
errors. The expense of rechargeable 
battery packs 
is eliminated. 



The TECH 360 is available 
for just $289 (U.S. only), including 
batteries. The companion TECH 
350 (without RMS and temperature 
measuring capability) is priced 
at $229. 

For information on the com- 
plete line of Beckman DMMs and 
accessories, call your local distrib- 
utor today. For the one nearest you 
call: (714) 993-8803 or write 
Beckman Instruments, Inc., Electro - 
Products Group, 210 South Ranger 
Street, Brea, California 92621. 



Convenient storage and multiple viewing angles 
are featured in the new line of Beckman bench/ 
portable DMMs. 

CIRCLE 6 ON FREE INFORMATION CARD 



BECKMAN 







Don't touch 
that connection! 



New Zenith push-button VIDEO ORGANIZER permits 
switching from one program source to another 
without changing cable connectors. Lets you select up 

to six different program sources for viewing. Up to three different 

sources for recording. Even lets you view one program source while 

simultaneously recording ^ — - 

another. All this without * 7^^^^^= 

changing cable f 

connections! 




f 0000011 

CrtTV 


0000 

ANT/ CTV AUXl OFF 
CAT V 


1 


ELECTRONS \ 

HOWIE \Zlt3E.C3 I 

^ ORGANIZER \ 


' TELEVISION VIEW 1 


' VCR RECORD ■ 


ZENITH 




Model S10W 



At last tne nuisance of manually changing cable connec- 
tions is a thing of the past! 



source to another with pushbutton ease -without 
changing connections. 



With Zenith's new video Organizer, separate input and Equally important, the video organizer's advanced engi- 

output jacks enable you to make a complete connection neenng design by Zenith results in low insertion loss and 

of TV and vhf antenna or cable TV antenna, subscription high isolation. Eliminates electromagnetic interference 

TV decoder, video disc player, video cassette for maximum picture quality And permits greater flex- 
recorder, video game and home ibihty in use and ease of operation for 
computer or other auxiliary 4^^T more hours ' : ' r uninterrupted home 
video equipment. ^^^vjFM&MTMf video enjoyment ^r. 



So you switch from one program 



write now for more information! 



The quality goes in before the name goes on.* 



Zenith Radio Corporation/Service, Parts & Accessories Division/11000 Seymour Avenue/Franklin Park, Illinois (50131 



